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Nutrition Advisory Committee. 


B Y the inauguration of the Nutrition Advi- 
sory Committee, His Excellency the 
Viceroy has focussed public attention and 
enlisted the sympathy of the leaders of public 
life in favour of the vital problems of human 
and animal nutrition. In his opening speech 
IT. E. Lord Linlithgow laid particular stress 
on the application of the researches of the 
nutrition laboratories to the food habits of 
the people as well as to those of animals in 
their service, in close collaboration with the 
investigations of the agricultural depart- 
ments. The question of nutrition has been 
arousing increasing public interest in the 
last three decades, as a result of social 
and scientific progress, and the health 
organisation of the League of Nations has 
been engaged in investigating certain aspects 
of this subject for several years. It will be 
remembered that at the public session of the 
League Assembly in 1935, a discussion took 
place on the relation of nutrition to public 
health on the one hand and to economic and 
social problems on the other, resulting in the 
adoption of a series of resolutions urging 
Governments to examine the practical means 


of securing better nutrition. Writing on 
Nutrition Research in India, 1 we observed 
that 

“'The question of feeding India for national 
efficiency is sufficiently important to 
warrant the creation of certain new 
departments such as the Bureau of 
Food Economics and the Agriculture 
Adjustment Board which would have 
to work in closer collaboration with 
the Nutrition Research Laboratories at 
Coonoor and with the Provincial Agri- 
cultural Departments. The first step 
is to work out a set of figures showing 
the amount of land that would have 
to be devoted to various food crops for 
each of the dietary plants, assuming 
that they will be universally used 
by the Indian population. These figures 
will naturally include not only crops 
used directly for human food but also 
crops necessary to feed the required 
dairy and work' animals. A close 


1 Curr-'Sci April 1935, 3 , 10. 
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relationship has thus to be established 
between dietary habits and agricultural 
practice.” 

We have always emphasised that the prob- 
lems. of public health are more intimately 
connected with the nutrition of the people 
and the agricultural policy of the State than 
with the prevention of diseases, and this 
view is in accordance with the results of 
medical researches which establish that most 
of the maladies which afflict man arise from 
Jack of resistance produced by malnutrition. 
The institution of - the Nutrition Advisory 
Board which includes experts of agricultural 
and veterinary science, linked up with the 
Scientific Advisory Board of the Indian 
Research Fund Association, must remove the 
general criticism that cc the agricultural policy 
in India is not correlated with the science of 
nutrition 55 and must be the outcome of the 
recognition of the fact that the problems of 
public health, human and animal nutrition 
and of agriculture “ vitally constitute the 
elements of a single great administrative 
policy”. 

The primary task of the Nutrition Advi- 
sory Board will be to formulate easily 
understood principles on which the scientific 
control of the production and distribution 
of food to the nation must be founded, and 
to institute a machinery for popul arising 
these principles. For the purpose of ensur- 
ing an equable and equitable distribution of 
food, it may be necessary for the State to 
assume the responsibility of controlling the 
production of food in the country and its 
retail and wholesale distribution. The diet- 
ary change intended to be introduced is an 
enlightened reform of the habits and appe- 
tites of the people, and if the reason for the 
change is understood, there must be ready 
acquiescence even by those who are put to 
the most inconvenience. The problem of 
animal nutrition introduced for the first 
time in India, is not likely to land in the 
question of man verms animal ; human food 
in the form of cereals and potatoes may not 
be employed for fattening animals to the 
extent of diminishing their supply for man’s 
consumption. On the other hand, the 
Board ought to indicate the policy of in- 
creasing, as far as possible, the food avail- 
able for man by planting more disease-free 
cereals, by ploughing up grass lands for 
wheat and rice cultivation, and by increasing 
the culture of potatoes. The collection of 
carefully tested information about nutrition 
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understood by the average person and about 
dietary standards suited to different levels 
of income is the province of experts in land 
economics, who will have to compare nutri- 
tional standards and requirements, the nutri- 
tive values of common foods and the cost of 
their supply. The patterns of diet based 
on their investigations for the different 
classes of people and tested by the Public 
Health Department, should take the form 
of broad specifications permitting adequate 
room for individual family selection. It 
seems to us that the Nutrition Advisory 
Board should have included in its personnel 
a food economist and a physiologist whose 
expert knowledge and guidance are almost 
indispensable in dealing w r ith. the extensive 
and complicated programme of w r ork under- 
taken. 

Before the Board produces a scheme for 
dietary plans in relation to incomes, its 
investigations in India will presumably be 
based more or less on tile lines analogous 
to those of the - Bureau of Agricultural 
Economics and the Agricultural Adjust- 
ment Administration in the United States, 
dealing with Agricultural production and 
land use. The information collected by 
these bodies embraces the scientific results 
regarding the nutrition values and standards, 
the practical adoption of these findings into 
the daily meals of the people, the relation of 
public welfare to the people’s diet and the 
capacity of land for producing the requisite 
quantity and quality of food. It ought to 
be the function of the food economist to 
investigate the family budgets and fix the 
prices of the different articles, and even seek 
for legislative sanction against stocking and 
for enforcing sales at non-remunerative 
prices. When complete and sufficiently simple 
and flexible plans have been prepared, the 
Nutrition Advisory Board has to employ 
all the devices of propaganda for popularising* 
the results of their labours for national 
benefit. 

The need of building up a physically 
stronger, healthier and more efficient imputa- 
tion by means of better nutrition has been 
engaging the attention of Governments 
for the past thirty years, and that need is 
obviously the result of the play of forces 
in modern civilisation. Its problems are 
machinery and money, its conflicts, labour 
and capital, its ideals, records and impatience 
and its achievements, poor health and weak 
stomach. It should be remembered that the 
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alimentary system is the one organ that 
comes periodically into immediate contact 
with the environment, and when man dis- 
covered the art of cooking, he practically 
laid the foundation of its functional altera- 
tion. Elaborate cooking and highly seasoned 
food have sophisticated human appetite, 
which can put forth new efforts only when 
food is sufficiently provocative. The part that 
the spice trade has played in international 
politics during the Stuart and later times is 
an example of the weakened stomach pro- 
duced by sauces and the stress of competitive 
life. The Nutrition Advisory Board might 
give a most scientifically correct plan con- 
taining the proper amount of calories and a 
requisite amount of vitamins, and if the 
planned food is incapable of being digested 
and assimilated, its labours are futile. 
Modern civilisation has robbed the educated 
community of hunger, and what induces its 
people to eat is the force of habit, the mono- 
tony of which they attempt to relieve hy 
resorting to the by-lanes and footpaths of 
alimentation provided by the eating houses, 
bar rooms and restaurants. The question 
of food did not trouble Governments and 
people before the invention of machinery, 
and since its appearance and progress, man 
lias devoted more time to business than to 
food and sleep. Before the days of the 
industrial revolution he ate leisurely and 
slept peacefully. The continuous excite- 
ment and irritation of modern civilisation 
have placed food and sleep under the category 
of mild hut necessary nuisances, and modern 
man loves and respects his business more 
than food and sleep. When the human 
mind is agitated hy endless cares and worries 
it must inevitably react prejudicially on the 
natural sources of restoration and nourish- 
ment. This agitation commences from the age 
of five in the case of the educated communi- 
ties, and continues till old age, and under the 
dispensation of compulsory education, people 
who are happily exempt from the influences 
of fretful civilisation, are proposed to be 
deprived of the care-free and peaceful life, 
under which they eat well and sleep well. 

The stomach of the modern educated man, 


in whatever station he is placed, b^s lost 
much of its natural powers which distin- 
guished his ancestors. The progress * f 
material civilisation, as it affects the educated 
communities, seems to be almost in conflict 
with the physical health, hardihood and 
efficiency which characterised the generation 
belonging to the early Christian era. The 
question of nutrition is primarily the problem 
of the urban population on whom the pressure 
of all the complicated factors of the civilisa- 
tion impinges. In the villages, open air, 
plenty of manual exertion, simple and un- 
sophisticated food and occasional fasting, 
with few opportunities for excessive indul- 
gence, keep the peasantry healthy and robust. 
Even when scientists prepare perfect diets 
for the inhabitants of towns, there remain the 
causes which have tended to weaken the 
stomach. These causes have to be removed 
or mitigated before the people can be ex- 
pected to benefit by the labours of the 
Nutrition Advisory Board. It seems to us 
that what profits people most is not what 
they eat so much as how they eat. If food 
is loved and respected, eaten in leisure and 
peace, and in company and with mirth, it is 
capable of nourishing the body, provided it 
is also simple and wholesome. Modern 
civilised man lacks leisure, peace, open air, 
exercise and appetite. His sleep is banished 
by the agitating cares and anxieties of his 
business, his stomach is weakened by food, 
highly seasoned to whip up a jaded appetite. 
Such' a man needs predisgested food. The 
physical growth of man proceeds under the 
constant and contemporary influence of his 
mind on the stomach, and this psychological 
factor is frequently ignored. The psychology 
of modern life has to be investigated before 
the nation can hope to profit by the results 
of nutrition researches. 

The progress of work achieved by the 
Nutrition Advisory Board will he watched 
with keen interest by the public and we hope 
that, recognising the fact that national well- 
being is one of the categorical imperatives, 
the Board will be able to suggest the practical 
means of securing the objects for which it 
was brought into existence. 
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August Wilhelm von 

F OE those well past, the meridian of life, a 
glimpse of early stages in a vast enterprise 
may "have exceptional interest, because many 
of "the later stages have come under their 
own observation. To a younger generation, 
such glimpses come as an inspiriting sugges- 
tion that seemingly unimportant occurrences, 
and sometimes even failures, may carry the 
germs of a great discovery, or conceal the 
foundations of a flourishing industry. From 
these two points of view the admirable 
Hofmann Memorial Lecture, lately delivered 
by Professor G. T. Morgan at the Imperial 
College of Science and Technology, will 
make a wide appeal. 

It was appropriate that this lecture should 
have been delivered at the Imperial College, 
and by Professor Morgan. The chemistry 
department of the Imperial College is the 
lineal descendant of the Eoyal College of 
Chemistry founded in 1845 by Hofmann, 
who remained there as director until he 
returned to Germany in 1865. Professor 
Morgan's first appointment was in the 
famous Huddersfield dye-factory of Eead 
Holliday and Sons, and although his direct con- 
tact with dye-making was broken for twenty 
years, his interest in that branch remained 
ardent, and in 1915 he rendered valuable 
service to the war-time isomeride of his 
old firm, which had then been renamed 
British Byes. Limited. As might be ex- 
pected. therefore, Professor Morgan's address 
provides an illuminating survey of Hofmann’s 
contributions to coal-tar coiour-chemistry, 
and elucidates the theoretical aspect of the 
organic branch prevailing in the 1860’s. 

Delicately, and perhaps wisely, it does 
not decide the paternity of the a nilin e-dye 
industry. 'While continental chemists have 
claimed tills for Hofmann, British chemists 
have recognised the agency of W, H. Perkin. 
If dates alone are taken as the determining 
factor, the latter claim has the sounder 
foundation, because Perkin discovered mauve 
in 1856. while Hofmann's first preparation 
of rosaniline (fuchsine) was made in 1858. 
Moreover. Perkin was led by his discovery 
without delay to manufacture the product 
on a commercial scale, while Hofmann 
continued to manufacture chemists. Thus 
it is that, even if Hofmann was not the 
father of modern dve-making. he was un- 
doubtedly the step-father, bis pupils includ- 
ing Perkin himself, and the brilliant, but 
ill-fated Mansfield, along with Nicholson, 


Hofmann, 1818-1892. 

Greville Williams, Caro, Martins, O. 1ST- 
Yvitt and Griess, names which remain illus- 
trious in the romantic history of tills re- 
markable industry. 

Furthermore, with so much heavy material 
for assemblage, Professor Morgan did not 
speculate on the origin of the early label for 
rosaniline, namely fuchsine. This dye was 
introduced commercially in 1859 by the 
French firm of Eenard and Frank, so that 
renard the fox may have suggested the 
German Fuchs ; alternatively, the lovely red 
colour of the then fashionable fuchsia may 
have inspired the dye-name. 

Probably the general reader will find 
most attraction in the sections dealing with 
(1) the foundation of the Eoya.l College of 
Chemistry in 1845, and (2) the development 
of Eead Holliday and Sons. There is a 
queer element of the fortuitous in both 
events. In 1842 Justus von Liebig had 
visited England under the guidance of his 
former student at Giessen, Lyon Playfair, 
and after ample inspection of cities, and 
numerous contacts with bigwigs, had con- 
cluded that England ist nicht das Land des 
Wissensehaftes. Either the gibe or the con- 
tacts bestirred the natives, for the Prince 
Consort and the Queen’s Physician., Sir 
James Clerk, were well supported in found- 
ing the Eoyal College of Chemistry, where, 
for the first time in England, chemistry 
became the main subject of study, instead 
of being a lowly handmaiden to medicine. 

The development of Eead Holliday and 
Sons, though free from pageantry, is more 
romantic. Bom in 1809 at Bradford, Eead 
Holliday began in 1830 to distil ammonia 
from gas-works liquor, and offered this new 
wool-cleanser to the manufacturers of 
Huddersfield, where he bought a strip of 
land on the river Colne and invited the local 
gas-works to dump its tar thereon. Thus 
he came to recognise the other volatile 
possibilities concealed by this unsavoury 
refuse, and in 1848 patented his naphtha- 
lamp, long used in gipsy-caravans and 
country -fairs. He became the owner of six 
tar-distilleries in the north of England and 
one in London, while Mansfield, just before 
his death in 1855, enabled Holliday to 
separate the benzenoid components in 
reasonable purity. The stage was now set 
for commercial application of Perkin’s 
mauve, or aniline purple, discovered in 
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1856. The price of benzole rose to 205. a 
gallon in I860, when aniline was 205. a pound. 

Those were empirical days, and Professor 
Morgan’s picture of Dan Dawson illuminates 
the period. This great Yorkshire personality 
was born in 1836 to a Huddersfield dyer, 
and his first 10 lb. of magenta, made in the 
kitchen-oven, not only realised £100 sterling, 
but coloured the succeeding loaves of bread. 
By 1874 he had made a fortune, and elected 
to study chemistry under Hofmann, whose 
researches had laid the foundation of his 
prosperity. Accordingly, in 1875 he pro- 
ceeded to Berlin, -while retaining association 
with his Yorkshire factories, Messrs. John 
W. Leitch and Company with the Colne Yale 
Dye and Chemical Company ; and after 


returning from Germany, lectured for several 
years on the chemistry of coal-tar products 
at the Huddersfield Technical College. 

Professor Morgan has laid under deep 
obligation all those to whom the early 
history and the early chemistry of artificial 
dye-manufacture appear momentous and 
engrossing. The dramatic evocation of lovely 
colours, beneficent drugs and agreeable per- 
fumes from a disgusting w^aste-product must 
appeal to all who can savour the contrasts of 
life, and can appreciate the importance of 
the seemingly unimportant. In romance 
and enlightenment this industry remains 
unrivalled, while Professor Morgan brings 
both attributes vividly to mind. 


Data on Post-Glacial Climatic Changes in North-West India, 

By IT. de Terra and G. E. Hutchinson. 


I N the course of explorations carried out 
in the Himalayas, in Indian Tibet and 
the Punjab foothills, w r e have come across a 
number of phenomena which throw some 
light on post-glacial climatic changes. In 
view of the growing interest which geologists, 
meteorologists and archaeologists have recent- 
ly shown in this problem, it seemed desirable 
to present our observations and to give a 
brief summary of the multiple evidence of 
subrecent climatic pulsations. 

This evidence may conveniently be classi- 
fied as follows : — 

(1) morainic deposits lying in an inter- 
mediate position between terminal 
moraines of the last Pleistocene 
glaciation and recent moraines of 
existing glaciers ; 

(2) terraces connected with post-glacial 
movements of valley glaciers ; 

(3) lake terraces or raised beaches indi- 
cating high water levels ; 

(4) data inferred from ancient chronicles 
and prehistoric monuments ; 

(5) indirect data from observations on 
rock engravings, pat-in ati on, etc. 

1. Eecent studies on the Pleistocene 
glaciation in Kashmir, which w r ere carried 
out by the first author and Mr. T.T. Paterson, 
show that valley glaciers advanced five 
times, leaving distinct traces of moraines and 
glacio -fluvial outwash deposits in the valleys. 
Previously already Oestreich, and especially 
Dainelli, had presented proof for a complete 
Pleistocene glacial cycle in neighbouring 
2 


areas, but only through recent work has it 
become possible to correlate the glacial and 
interglacial deposits of the mountainous tract 
with fossiliferous (mainly Upper Siwalik) 
formations in the adjoining foothills. This 
correlation permits of dating the second 
Himalayan ice-advance as being of Boulder 
Conglomerate or Middle Pleistocene age, so 
that the following third and fourth glacia- 
tions would fall into the Upper Pleistocene. 
The terminal moraines of the fourth glacia- 
tion w r ere observed between 7,500 and 8,500 
feet above sea-level, and in most cases the 
corresponding trough was appreciably 
smaller than the higher trough scooped out 
by the third glaciers. This feature already 
indicates a progressive weakening of the 
climatic changes so far as their intensity is 
concerned. Moreover the fifth ice advance 
was so weak, as compared with the fourth, 
that hardly any distinct new troughs were 
made, the glaciers having formed small ice 
tongues wTiicli may have looked like recent 
glaciers in a somewhat advanced position. 
That this fifth ice advance was appreciably 
weaker than the fourth, is clearly seen from 
the high position of the last terminal moraines 
which lie 500 to 2,000 feet higher than the 
moraines of the fourth glaciers. Commonly 
there is one terminal moraine wall, but 
in a few valleys there are two sets, the highest 
and latest of which lies only 500 feet below 
the recent glacier snout. 

These observations make one suspect a 
post-glacial age for the fifth ice advance in 
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Kashmir. There are, moreover, other signs 
indicating a post-Pleistocene origin, namely : 

(a) the fifth (and sixth) terminal moraines 

are thinner and smaller than any 
of the older moraines, and therefore 
resemble recent glacial deposits ; 

(b) their rock material reflects the forma- 

tional composition of a small area 
restricted to the uppermost parts 
of the valleys ; 

(c) their state of preservation is distinctly 

fresher than that of the lower 
moraines. 

These observations permit the conclusion 
that the fifth glaciation, as compared with 
the longer periods of the major ice advances, 
was of rather short duration. 

The question arises whether there occurred 
one or two post-glacial climatic pessima. In 
the upper Lidclar and in the upper Vishav 
valleys in Kashmir, Paterson and de Terra 
observed two sets of younger moraine walls 
below the present glacier snout. Similar 
conditions were observed by de Terra in 
Western Tibet on certain glaciers which 
descend towards the Sumjiling plain, east of 
the border pass Lanak La. The older 
terminal moraine here lay 1,500 ft., the 
younger one only 600 feet, below the glacier. 
Considering that these glaciers lie in perfectly 
graded troughs wherein the ice movement 
is relatively stable (as compared with glaciers 
in the Karakorum range), it is very probable 
that the. two moraines represent subreeent 
stages of glacial retreat. 

2. In Kashmir, as also in the adjoining 
foothill region of Poonoh, the post-glacial 
terminal moraines are frequently associated 
with at least one, rarely two terraces. This 
terrace is composed of glacio- fluvial out- 
wash material which was deposited during the 
waning stage of the valley glaciers. Within 
the sequence of terraces, found along most 
of the valleys, this terrace is the fifth and 
lowest, being often not more than 10 feet 
above the present stream level. Its gravel 
is banked up against a prominent slope 
t>elow the fourth terrace which in itself is 
connected with a retreat stage of the fourth 
glaciers. Between the two ice advances 
evidently lies a long period of erosion, 
separating the last of the Pleistocene glacia- 
te ons from the first post-glacial pessimum. 
Significantly enough, this fifth terrace occurs 
far outside of the glaciated tract, as in the 
JPotwar and Indus valley regions, where it 
clearly marks a stage of valley filling, due 
most likely to increased water supply. 
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3. Evidence for post-glacial climatic 
changes as presented by raised beaches have 
been frequently cited by Hcdin and other 
explorers. In an unpublished paper on the 
ecology and zoogeography of the fishes of 
Kashmir and Indian Tibet, the second 
author reports such phenomena at Lake 
Pangur in Western Tibet as follows : — 

“ Around the present shore of Pangur 
Tso (a few miles beyond Shusliul in Ladak) 
there is a series of four low beaches which, 
lying in graded steps between 4345 in. and 
the present lake level at 4329 m., cut into 
the Pleistocene interglacial lake deposits and 
into the base of the alluvial fans winch cover 
them. Beaches of this kind are very usual 
around the closed lakes of Indian Tibet. It 
is highly probable that all the closed basins 
experienced a period of high levels in the 
closing stage of the last glacial, when much 
water, stored as ice, must have run into 
their basins. While it appears that the 
highest post-glacial levels represent a stage 
at which Pangur was isolated from Panggong 
Tso, it is quite possible that the latter had 
for a time an outflow into the Tang -tso 
Valley at this period. But it is by no means 
safe to assume that all of the high beaches 
of post-glacial age were formed at a very 
remote time. It has been shown (de Terra 
and Hutchinson, 1934) ' that considerable 
oscillations of lake level occurred during the 
19th century, a period not especially remark- 
able for the amplitude of its climatic changes. 
It is therefore highly probable that at other 
periods in historic and proto-historic times, 
oscillations of considerable magnitude have 
occurred.” 

This possibility should be kept in mind 
when interpreting the great number of. 
raised beaches to be found on the shores of 
Lake Panggong, Mit.pal and Tso Morin in. 
Ladak. At Mitpal Tso we observed some 
16 beaches of which a greater portion seemed 
to be cut into old alluvial fans. Their 
formation is doubtless due to a progressive 
lowering of the lake level, but this limpies 
that during each successive stage the lake 
remained sufficiently stable for a great 
number of years to allow wave action to 
erode the shore. It is also possible that the 
dwindling reservoirs of snow and ice on the 
surrounding mountains controlled to a cer- 
tain degree such changes of lake level, thus 
exerting a retarding influence on an other- 
wise more rapid process of desiccation. 
Future observations should therefore con- 
centrate on a detailed study of post-glacial 
shore deposits in relation to raiaori 
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and to the stratigraphy of deep water 
sediments. 

Outside of the Himalayas, in the Salt 
Eange of the North-West Punjab, are a 
number of lakes which lie in a region famous 
for its archaeological records. One of these 
is the Son Sakesar Kahar, in the Shapur 
district, near the town of Naoshera. On 
its western end this lake is surrounded by a 
wide belt of salt marshes, bordered by a 
terrace which is four feet above the present 
lake level. On this were found the ruined 
foundations of an ancient temple-like build- 
ing whose architecture suggests its having 
been erected during the first half of the 
first millennium A.D. This site still showed 
a number of limestone slabs lying in step- 
like manner on the terrace edge as if a 
staircase had led from the main hall to a 
lake shore. At present this lake shore is 
dry, the lake being half a mile distant from 
the edge of the terrace. Although the 
villagers admitted that the lake submerged 
occasionally a small portion of the salt 
marshes, none could recall that the water 
had ever extended to the ruins, wdiere a 
much travelled path has led, since ancient 
times, across the lake basin. It is therefore 
very probable that at that time the lake 
extended to the edge of the terrace and in 
still older periods it must have swept the 
entire terrace, which is made of lake deposits. 
This highest level is indicated by various 
beach" remnants found a few miles east of 
the village of Chitta where wave cut cliffs 
occur 7 feet above the present lake level of 
Son Sakesar Kahar. As the area belongs 
to one of the driest regions in North-West 
India, it is obvious that this raised beach 
must represent a period of abundant water 
supply. 

Smaller oscillations of climate leading 
to the formation of beaches have occurred 
during the 19th century in Indian Tibet, as 
de Terra and Hutchinson ( Geogr . J., 1934) 
have shown. The water level of Panggong 
Tso fell during the first half of the century, 
till in 1869 it was about 5 -9 m. below the 
level in 1932 ; subsequent to 1869 a rise 
took place, the present level probably being 
established some time after 1900. A very 
low shore line, about three meters below the 
lowest level of the sixties of the last century, 
was observed by Godwin Austen. This 
clearly indicates an ancient dry period. 

4. The Tibetan chronicle La-dvags-rgyal- 
rabs (translation by A. H. Francke, Archaeol . 
Survey of India , New Imp. Ser ., Yol. 50, 


1926) mentions from the environs of Lhasa 
that during the reign of Sron-Khri-lde-btsam 
(755-797 A. D.) floods and good harvests 
occurred, which would indicate a wet period, 
as such always correspond with fertile years 
in Tibet at indent. Quite possibly, this 
humid phase is the same as the one which is 
recorded by a raised beach in lake Son 
Sakesar Kahar in the Salt Eange. 

Of greater interest however is the chronicle 
of the kings of Kashmir, Rajatarangini. 
According to A. Stein’s translation it de- 
scribes a vast lake which occupied the Kashmir 
valley. This lake was drained off by a 
heroic act of Khashiap who cut the mountain 
barrier with his magic sword, thus draining 
the lake towards India. One would think 
that this saga referred to the cc Karewa lake ” 
which existed during the Ice Age and in 
which the lake beds were deposited, which 
nowadays form the so-called “ Karewas ” 
or raised terraces. This can hardly be the 
case, for the Karewa lake was drained off at 
the beginning of the second inter-glacial, 
as recent studies have proved, and no human 
tradition is known to date back to the 
middle of the Ice Age. It is much more 
probable that the Kashmir saga refers to a 
great and prolonged inundation of prehisto- 
ric and post-glacial times. Such explana- 
tion is borne out by the following facts : — 

(a) Temporary increase of water supply 

still leads to disastrous floods in 
Kashmir, and the valley is at such 
time transformed into chains of 
lakes which may occupy one-quarter 
of the entire valley floor. The 
survey maps 43J, 12, 13, 15, 16 
amply illustrate how easily the flood 
plain of the Jhelum river can be 
inundated, by heavy rainfall. 

(b) The rigidly observed rule that ancient 

historic sites and prehistoric dwell- 
ings are always found on the tops 
of ancient river terraces or isolated 
hillocks in Kashmir, would indicate 
that a lake actually existed in the 
valley, flooding all outlets of subsidi- 
ary streams as well as portions of 
the central valley floor. Amegalithic 
monument near Srinagar (at Bur- 
zahom) is found on the edge of 
the crest of a 110 foot terrace which 
is made of Karewa lake clays. 

' Nowadays the terrace projects into 
swampy rice fields ; but it is evident 
that the Neolithic settlers carefully 
avoided the low ground, which at 
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] that time may easily have been the 

i litoral swamp of an enlarged Dal 

lake whose present shore line is only 
some twenty feet below the level 
of the rice fields. A second Neolithic 
site at Kuna, in the Sind valley, 
presents the same picture, the mid- 
den lying some seven feet below the 
surface of a higher terrace which 
offered safer ground for settlement 
than the lower valley floor. As the 
latter is nowadays fully cultivated 
and settled, it is evident that at 
some remote time the Neolithic 
people avoided the valley floor, 
most probably for reasons of higher 
stream levels. 

Geologically the megalithie sites in Kash- 
mir bear not only traces of a wet period but 
of a succeeding dry period as well. Both at 
Burzahom and at Nuna, but especially at 
the former place, the megalithie settlements 
lie buried under seven to twelve feet of 
pottery-bearing yellow or grey silty soil. 
This soil is unstratified at Burzahom and so 
porous that it can only be a windblown 
deposit. Under present climatic conditions 
dust storms occur in Kashmir, though not 
as frequently as in the Punjab. A somewhat 
greater aridity might he required to produce 
such loess-like deposits. Some of the Karewa 
and younger terraces in Kashmir are covered 
by very similar thin loess-loam, and it would 
seem that these represent the same dry 
period which succeeded the megalithie 
culture. The dating of this period depends 
of course on the archaeological analysis of 
the pottery found. As the oldest pottery 
underlies the strata with black burnished 
ware, which is related to the Ohalcolithic 
ceramics of the lower Indus valley, it would 
seem as if the megalith culture flourished 
around 3500 to 4000 E.C. This dating 
should be considered tentative until the 
pottery has been analysed by the Archaeo- 
logical Survey of India. 

In this connection it is, however, interest- 
ing that Sir John Marshall ( Mohenjo Daro 
and the Indus Valley Civilization , Vol. I, 
pp. 2-3, London, 1931) and Sir Aurel Stein 
gave indisputable evidence of heavier rainfall 
in Baluchistan during the Ohalcolithic civili- 
zation of ca. 3000 B.C. Of the following 
period Sir John says, much of the desicca- 
tion of Baluchistan must have taken place 
at some period between the Ohalcolithic 
Period when the population was compa- 
ratively dense and settled, and the fourth 
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century B.G., when Alexander the Great- 
made his disastrous march back througli the 
deserts of Gedrosia, and when its condition 
must have been as parched and barren as 
it is to-day.” 

Whatever the causes for this climatic 
change may have been, it w r ould seem that 
a wet period persisted in prehistoric times 
in North-West. India which w r as followed by 
extensive desiccation. To the latter period, 
possibly, belongs the post-megalithic soil 
in Kashmir. 

The submerged condition of certain Hindu 
temples in Kashmir, as at Manasbal and 
Pandrethan (see Ram Chandra Khak, Ancient 
Monuments of Kashmir , London, 1933) also 
is indicative of fluctuating water levels in 
the valley. The foundations of the Manasval 
temple lie, nowadays, several feet below the 
level of the neighbouring lake ; and Pandre- 
than also stands below the ground-water 
level. It is unlikely that the ancient 
architects selected marsh or litoral swamps 
for their sites, but dry ground which de- 
manded drier conditions in the valley. The 
temples date back to the llth-12th centu- 
ries A.D. 

Since the early part of the 17th century 
no very large changes in water levels seem 
to have occurred in Kashmir, as the shore 
position of the mooring ghats of some Moghul 
gardens has been retained. 

5. Indirect data from observations on 
rock engravings, patinations, etc. 

Data from certain Tibetan rock engra- 
vings w r ere collected by the second author 
(l.c. unpublished) wTio states that the patina- 
tion of rock engravings (stupas, ibex, etc.) 
near Kargil cannot antedate the intro- 
duction of Buddhism to the country (8th 
century). This slight desert varnish must 
therefore have developed since the early 
Middle Ages. 

At Tang-tse in Eastern Ladak, engravings 
on patinated granite boulders have been 
found, from which Hutchinson draws the 
following inferences : — (11 since early in the 
present millennium no patination has formed 
at Tang-tse, (2) the brown desert varnish 
on the oldest inscriptions antedates the 
Nestorian engravings, (3) pictures of a species 
of deer (Cervus cf. hanglu) possibly indicates 
that at some period in the Middle Ages 
Indian Tibet was damp enough to support 
richer vegetation than is found there nowa- 
days. 

At no place did we observe ochreous 
patination on recent soils, from which we 
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conclude that the desert varnish must have 
formed at a period which possessed a more 
arid climate than is prevalent in present-day 
Indian Tibet. 

Eock engravings more ancient than either 
the Kargil or Tang-tse sites, occur below 
Attock on the Indus and on erratic blocks 
lying on the higher terraces near Campbcll- 
pore (Punjab). Their age is at present still 
under consideration but in any event they 
can tentatively be dated as belonging to a 
period intermediate between the Neolithic 
and Ohalcolithic. These engravings show 
slight desert varnish which is thinner than 
the patination found on the native rock. 
The latter is of no diagnostic value but the 
patina on the engravings might well belong 
to a prehistoric dry stage of the post-glacial 
loess period. 

Hutchinson also draws attention to the 
changes in the altitude limit of agriculture 
in Ladak (as reported by Francko op. 
oit ., vol. 1). A distinct lowering of this 
limit has occurred since the time when the 
“Mons”, a pre-Tibetan tribe of the first 
millennium A.D., cultivated the higher ground. 
He says, “ Although the possibilities of agri- 
culture in this region are limited largely by 
water-supply and by presence or absence of 
suitable sites for fields, it is impossible 
that the present altitudinal limit is set by 
these factors, seeing that practically the 
whole of the water-supply of the modern 
settlements comes from snow and ice on the 
mountains and local precipitation is probably 
of negligible importance in agriculture, while 
level sites are found, notably, near Phobrang, 
above 4500 m. It is therefore clear that 
if the limit of agriculture was formerly 
higher, conditions for ripening the crop, now 
often cut when partially green, must have 
once been more favourale. This, like the 
supposed but unproved extension of the 
tree line, would seem to point to a drier, 
warmer period. 

In conclusion, the data discussed above 
may be tabulated as follows : — 

Post-Glacial Climatic Changes in N.-W. 

India. 

Wet. 5th terminal moraine in Kash- 
mir, Epi-glacial. 

— Assumed dry interval, so far 
unrecorded. 

Wet. 6th terminal moraine in Kash- 
mir, Epi-glacial. 


? Dry. 


Wet . 

ca. 4000- 
2500 B.C. 

Dry. 

? 2000 - 
300 B.C. 


Possibly dry pre-Neolithic 
patination of Indus boulder 
at Attock and Gampbellpore f 

Megalithic settlements in Kash- 
mir. Eainfall in excess of 
present precipitation in Balu- 
chistan and Upper Bind. 

Post-megalithic loessic soil in 
Kashmir. Desiccation in 
Baluchistan and North-West 
India antedating Alexander’s 
campaign. 

Pre-Tibetan Mon period, up- 
ward extension of agriclture 
in the first millennium A.D. 


? Wet. 8th Period of floods in Central Tibet, 
century A.D. 

Dry. Submerged Hindu temples in 
11 th-.l 2th Kashmir, 
century A.D. 

$ Wet. In Western Tibet (Tang-tse) 
Middle drawing of stag. 

Ages. 

Wet. High lake levels on Lake Mana- 
18th century sarovar in Tibet. 

-early 19th High lake levels in Western 
century. Tibet. 

Dry. Low lake levels in Western 
Middle of Tibet. 

19th century. 

Wet. Almost all lakes rising in 
Early 20th Western Tibet, 
century. 

Suggestions for Further Studies. 


The above discussion shows how meager 
our present knowledge on post-glacial climatic 
changes in N.-W. India is ; and we suggest 
for study, therefore, a number of subjects 
which, in our opinion, would yield more 
complete information . 

(1) Dendroclironological studies on 
ancient Deodar trees in the Himalayas and 
on every kind of wood found in ancient 
graves. (For instance on pine wood, re- 
ported by A. H. Francke from pre-Tibetan 
Mon graves at Gya in Ladak.) 

(2) Studies on lake sedimentation with 
special reference to the occurrence of brackish 
or salt water diatoms, such as have already 
been reported by Lundquist from the Kash- 
mir lakes. Efficient borings through lake 
sediments would give interesting results as 
to alternation of CaC0 3 and ferrous sulphide 
rich gyttja deposits. 

(3) Additional pollen analysis of Pleisto- 
cene and subrecent sediments such as we 
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began in the last years (see Memoirs Connec- 
ticut Ac. of Sciences, Xew Haven, Conn.) 

(4) History of village communities in 
Western Tibet in relation to agriculture, and 
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position of prehistoric sites in relation to 
drainage pattern. 

(5) Analysis of water in closed lakes and 
estimates of rate of flow into such lakes. 
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The Karewas of Kashmir. 


By Bii’bal Salmi, 
Professor of Botany , 

T HE well-known fact that the fossil 
remains of sea animals are found on 
the crest of the Himalayas frequently con- 
veys to the lay mind a picture of mountain 
tops submerged in an ocean which rose above 
those heights. Similarly, lake deposits con- 
taining the relics of aquatic plants and 
animals, if found on the elevated slopes of 
a mountain, might easily convince the 
uninitiated that a lake must have once 
existed at that high level. 

That this popular fallacy should have 
invaded the mind of even a modern scientist 
is the excuse for the present article. 

A few days ago my attention was 
drawn to a report under the heading “Pre- 
historic lake near Gubnarg : abundance of 
fossil plants ” recently published in the 
Civil and Military Gazette of Lahore. 1 Dr. 
R. R. Stewart of Rawalpindi, an .American 
missionary and botanist, is reported to have 
expressed the view that there appears to 
have been ’’a lake some thousands of years 
ago at a height of 11,000 feet, just above 
Gulmarg Y 

This opinion is evidently based upon the 
fact, well known to 'Indian geologists, that 
lake deposits containing fossil remains, inclu- 
ding modern species of aquatic plants and 
animals, occur on the slopes of the Pir Panjal 
Range, at altitudes where these species 
cannot exist to-day. 

This brief article will attempt to explain 
to the general reader the significance of 
these high-level deposits, known, to geologists 
as the Kareva Series. The Kashmiri name 
Xarewa is applied to the more or less fiat 
terraces or table-lands which cover a great 
part of the Talley, specially on the left hank 
of the Jhelum. In places these terraces 
are found sloping gradually up the moun- 
tains on either side of the valley : excellent 


* Except for the introductory reference to the press 
report, this article embodies the substance of an extension 
lecture delivered at the Punjab University, Lahore, on 
March 26, 1936. 

1 May 21, 1936, paged. 


SC.D., F.G.S., F.R.S., 

University of Lucknow. 

examples are to he seen from the road be- 
tween Srinagar and Gulmarg, on the two 
sides of the Ferozepur Tala, specially below 
Tangmarg. Recently they have even been 
traced up in a continuous series as far as the 
crest of the Pir Panjal Range, which hounds 
the Kashmir valley on the south-west. 

For the information of those not familiar with 
Kashmir we may say that Gulmarg .is a favour- 
ite summer resort at about 8,800 ft. altitude on the 
densely wooded NE slopes of the Pir Panjal Range. 
These slopes are thickly covered with the old 
moraines of glaciers which several times during the 
Pleistocene ice Age, overran the greater part of 
Kashmir. Where the moraines are not covered 
with forest they form extensive undulating mea- 
dows, in the Kashmiri language called margs , as at 
Gulmarg, Khilanmarg, Sonemarg, etc. The Pir 
Panjal Range runs in a, NW-SE direction, roughly 
parallel to the main Himalayan chain which lies 
east of it. The celebrated Vale of Kashmir, about 
84 miles long and 25 miles in its broadest part, 
lies protected between these snowclad ranges, at a 
height of about 5,200 to 5,500 feet above sea-level. 
The river Jhelum issues from springs near the 
higher SE end of the valley and meanders ijcace- 
fully through fertile plains to the NW end which 
is a few hundred feet lower. Here it escapes in 
rapids through a gorge near Baramula, only ten 
miles north of Gulmarg in a direct line. See map, 
Fig. 1.2 

Ordinarily a casual newspaper report** on 
a scientific matter does not deserve serious 
notice. Rut Dr. Stewart has been commis- 
sioned by an important scientific body — the 
Yale Korth India Expedition (popularly 
known here as the Karakoram Expedition) -to 
identify and describe the fossil plants from 
some of these lake deposits on the slopes of 
the Pir Panjal. And. the conclusion he has 
arrived at directly conflicts with one of the 
main scientific results of the Expedition and, 
in fact, with long established geological 
evidence. 2 3 

The fossil-bearing sediments near Gulmarg, 
like many other deposits of clay, sand and 

2 This map also illustrates another article in the 
present volume of Current Science , shortly to be published 
under the title. “ The Himalayan Uplift since the A dvent 
of Man”. 

3 See Wadia, Geology of India, 1926 (Macmillan), 
pp. 263-264, 383. 
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Fig. 1. 


gravel on the KE slopes of the Pir Panjal, 
were no doubt laid down, as Dr. Stewart 
suggests, in the bed of a lake. But that lake 
never existed at the high altitude where its bed is 
now seen. Strange though it may seem, 
this lake must have been situated several 
thousand feet lower, at the same level 
as the main valley of Kashmir. Since 
the time when the plants and animals, of 
which the fossil remains are now found at 
11,000 ft. or even higher, flourished in and 
around this lake, the sediments have been 
lifted out of their original horizontal position 
and have been upheaved through at least 
five thousand feet with the (geologically speak- 
ing) recent upheaval of the Pir Panjal Range . 

The story of these fossil plants from the 
Pir Panjal Kange is briefly as follows. As 


long ago as 1864, Godwin Austen 4 drew 
attention to the occurrence of fossil leaves 
belonging to modern species of plants in 
clay deposits at Gojipatri (Gogjipatri) near 
Mlnag, and at Ludarmarg, a meadow about 
three marches south-east of Gulmarg. Since 
then fossil plants have been discovered in 
similar deposits at numerous localities in the 
Pir Panjal by Middlemiss, 5 Wadia and 
others. 6 In 1932, Dr. ITellmut de Terra, the 

4 Quart. Jouni. Geol. Soc . , XX, 383. 

5 Rec. Geol. Sun/. Iud . , XLI, 120-121, 125 (1911). 

6 Wadia, loo. cit.\ Sahni, Presid. Addr. to Bot. Sec.,- 
Ind. Sci. Congress, Calcutta/ZVoc. As. So:. Bcng. {N.S.)i 
XVII (1921), clxix-clxx; Wodehouse, “The Pleistocene- 
Pollen of Kashmir,” Mem. Conn. Acad., IX, Art. I 
(1935), 3-18, with In trod. Note by H. de Terra, 1-2. 
Hawkes, Hawkes and de Terra, Yale North India 
Expedition: Palaeolithic Human Industries in 'N.W# 
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leader of the Karakoram Expedition, made 
a large collection which was presented to the 
University of Lucknow and entrusted for 
description to the late Dr. S. K. Milker ji. 
With his extensive knowledge of the modern 
flora of Kashmir and, especially, his thorough 
appreciation of the geological aspects of the 
problem, Dr. Milker ji was exceptionally well 
fitted for this investigation. But his pre- 
mature death in 1934 deprived the expedi- 
tion of a valued collaborator. 7 Subsequently 
the entire collection, as well as the notes 
and preliminary identifications left by him, 
were on Dr. de Terra’s request forwarded to 
Dr. Stewart, who is now continuing the 
work of my late colleague. 

But before his death, Dr. Mukerji had 
already arrived at some important results, 
recently announced by Dr. de Terra 8 . 
Among the numerous types recognised 
by Mukerji there were not only land plants 
(chiefly forest trees and shrubs, such as 
species of oak, willow, poplar, alder, 
barberry, rose, rhododendron, cinnamon, 
holly and box), but also several types of 
aquatic vegetation, notably the waternnt 
or singhdra (Trapa), VaUisneria and stone- 
worts (Gharopliyta). These aquatic plants 
still flourish in the Dal, Manasbal and 
Wular lakes, or in the stagnant backwaters 
of the Jhelum, far away down in the Valley, 
several thousand feet lower than the heights 
at which their fossil remains are now found 
in the Pir Panjal. So far as w’e know, 
they do not exist in any of the numerous 
lakes, tarns and streams on the higher 
slopes of the mountains, where the water 
is either too rushy, or frozen for too long 
a period in the year. The land plants are 
rather a mixed lot, mostly represented by 
species now living on the lower slopes, up 
to about 9,000 feet ; a few, like the rose, 
have a wide range in altitude, while others 
grow near the upper limit of tree vegetation. 

Let us for the moment confine our atten- 
tion to the aquatic species which, as stated, 
live only in the lakes and sluggish streams 
of the valley. How can we explain the 
presence of their fossil remains at altitudes 
where we know they cannot exist to-day ? 
Has the climate of these altitudes become 
colder since these plants lived ; or have 


Punjab and Kashmir,' Mem. Conn. Acad., VIII, esp. 
Introd. and Geological Commentary by de Terra i-iv* 
n~i5. 

7 See Obit. Notice in this journal, 1934. 
s See Wodehouse, loc. tit., Introd. Note bv de Terra 
(1935). 


these species of plants become acclimatised 
to the warmer waters of the valley % To the 
layman, at any rate, these -would seem to 
be the only obvious explanations. But, as 
we shall see presently, both these views are. 
based upon the unwarranted assumption 
that the lake (or lakes) existed at the alti- 
tudes where their deposits are now seen 
resting, covered with snow for the greater 
part of the year. 

This is the real point at issue. And its 
importance will be at once realised when 
I say that it provides the main proof for 
the view that a great part of the Pir Panjal 
Range has been uplifted in quite recent ^ 
geological times : in fact, as we shall see, 
since the advent of Man in Kashmir. 

The idea that the Pir Panjal Range is 
largely of recent origin is not new. It was 
suggested long ago by Godwin Austen in 
unmistakable terms. Twenty-five years ago 
Middlemiss 9 advanced further evidence in 
support of it, while Wadia 10 and several 
other Indian geologists have repeatedly 
sponsored this view. The Italian explorers 
Dainelli 11 and de Filippi 12 also arrived at 
a similar conclusion. And quite recently 
de Terra and his co-workers have provided 
further and more convincing evidence in f 

the same direction. 13 As a slight digression 
we may add that this recent elevation of the 
Pir Panjal Range is only a small part of a 
vast upheaval winch has affected the main 
Himalayan range on the one side and the 
Potwar plateau (between Rawalpindi and 
Jhelum) on the other, during the period 
while Man existed in this part of the world. 14 
I propose to deal in a later article with 
the relation of these recent earth movements 
to the early history of our own species. 

Here my main concern is to show' that the 
lacustrine beds near Gulmarg, like a dozen 
other outcrops in which I have collected 
fossils in the Gulmarg-Baramula region, 
were deposited in a low-level lake, where 
the climate was milder. 


9 Loc cit. 

10 Loc. cit . 264, 383. 

31 Studi sul glacial e : Spedizione itallana de Filippi 
nell’ Himalaia, ser. 2, III (1922). 

12 Himalaya, Karakoram and Eastern Turkestan (1932). 

13 See de Terra, Prelim. Report, Yale North India 
Expedition, Science , LXXVII, No. 2004, 497-500 
(1933) ; Ibid., Himalayan and Alpine Orogenies, XVI. 
International Geolog. Congress, Washington, 1933, p. 9 
and literature cited (1934); Hawkes, Hawlces and de 
Terra, loc. cii.; Wodehouse, loc. cit. 

14 See Wadia, Mem. Geo!. Surv. Ind., LI (2), 334 
(1928) ; Quart . Journ. Geol. Min . Met.Soc. Ind., IV (3), 
69-96 (1932) and literature cited. 
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Similar strata, now tilted at angles as 
high as 30° to 40°, have long been known 
to occur in the Pir Panjal, sometimes at 
altitudes even higher than 13,000 feet above 
the level of the sea ; and it is significant 
that, except for local variations flue to other 
causes, their slope (geologically known as the 
“dip”) is always towards the Yalley. 
What is more, the same deposits have been 
traced downwards continuously, with gra- 
dually decreasing clip, into the valley, 
where they are seen mostly in their un- 
disturbed horizontal or almost horizontal 
position (Fig. 2). At one time the valley 
of Kashmir must have been covered from 
end to end by these Karewa deposits, which 


at least 1,000 feet in thickness, which dis- 
close the chequered history of Kashmir 
during the ages since primitive man first 
made his appearance here. Below these 
“Upper Karewas,” which contain abundant 
plant and animal remains of Pleistocene age, 
as well as Palaeolithic stone implements, 15 
there is an even greater thickness of older 
or “ Lower Karewas,” dating back into 
Pliocene times. But with these we are 
not concerned here. 

The nature of a stratum, whether line clay, 
sand or gravel ; its relation with the under- 
lying or overlying strata ; and its fossil 
contents, if any, indicate whether it was 
deposited in deep water or near a shore, in 



Fig. 2. 


View looking east from Naugam ridge, towards Dodbug (Surv. of Ind. Map 43 J/8). B points to 
Baramula; V Karewa deposits in Valley (about 5,500 ft. alt.) ; T Tangmarg (7,000 ft. ) ; G- lies below Gulmarg 
(8,800 ft.). The white bands 1, 2, 3 are Karewa beds exposed in cliff sections. Note the gradual rise of ground 
from V to T, about 1,500 ft. in 6 miles. P{B. S. hoto, 4-7-1934) 


either represent the sediments of a single vast 
body of water or, perhaps more probably, of a 
series of connected lakes. The existence 
of Karewa deposits almost as far as the 
crest of the Panjal Range shows beyond 
doubt that this lake must have greatly 
exceeded the present width of the Kashmir 
valley ; and, although at present there is 
no such evidence, it is by no means unlikely 
that in places they may be discovered 
actually overtopping the range and extend- 
ing to the south -western (that is, the Punjab) 
slopes of these mountains. 

Rain and rivers have cut up the once 
continuous expanse of Karewas in the Valley 
into strips and isolated blocks in the form of 
flat-topped hills. But these remnants still 
cover nearly half the area of the Yalley, and. 
form a conspicuous feature of the landscape. 
The Karewa at Pampur, celebrated for its 
saffron, fields, is a picturesque example. 

Where the vertical thickness of the 
Karewa Series of deposits is exposed, for 
example in ravines and gorges, it reveals 
an imposing succession of strata, totalling 


stagnant water or in a stream that fed the 
lake. Its careful study goes a long way to 
establish conclusions regarding the climatic 
conditions and the character of the flora and 
fauna existing at the time of deposition. 
We know, for example, that in places the 
Karewa beds rest upon an ancient rock- 
bottom which shows unmistakable signs of 
having once been scratched and polished 
by glaciers, dragging over the old surface 
their tremendous weight of ice and its 
contained rock-debris or “ moraine”. Else- 
where we find fossiliferous clays, containing 
evidences of life in a temperate climate, 
such as the shells or skeletons of modern 
freshwater animals, or the leaves of familiar 
forest trees, interbed ded with deposits of 
undoubted glacial origin , indicating arctic 
conditions. 

Explorers in Kashmir have found that 
here, as in Europe during the Ice Age, there 
were several periods of extreme cold when 


10 Hawkes, Hawkes ancl de Terra, loc. tit., 7, pi. XI , 
fig. 3. 
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glaciers overran even the lower valleys, 
alternating with relatively warm periods 
when the ice retreated to the higher regions 
and allowed the growth of a temperate 
flora and fauna. And one of the main 
tasks of the expedition led by Dr. de Terra 
was to correlate, if possible, the glacial and 
interglacial periods of northern India* with 
those of Europe. Important conclusions 
regarding the way in which the plants and 
animals in this region responded to the 
changing physical conditions may also be 
expected from a detailed investigation of the 
floras and faunas preserved in the different 
strata of the Karewa Series. 

Under the meadowed moraines of Gulmarg 
itself, which provide such excellent golf 
links, fossiliferous interglacial clays are ex- 
posed at several places in the banks of the 
meandering brooks. Some of them are 
almost black with decayed plant-remains ; 
others, of a blue grey colour, are crowded 
with the shells of fresh-water molliisea, 
chiefly gasteropods. They remind one of 
times when this area lay at a considerably 
lower level and was covered by a lake 
teeming with animal life. Then came a 
cold wave, and glaciers from Toslmiaidan 
and from the heights w r e now know as the 
Apharwat descended upon the lake, loaded 
with debris torn from the rocks in their 
downward path. With the final melting 
away of the ice the confused mass of sand, 
clay and angular boulders of various sizes 
was left behind in mounds, more or less as 
we find them to-day (Fig. 3). It will inter- 



Fig. 3. 

Section of re-sorted Moraine at Gulmarg ; Apharwat 
in the background. (B. S.) 

est the reader to know that of the several 
kinds of fossil shells which I collected from 
an interglacial bed near the hotel (Fig. 4) at 
Gulmarg, 16 at least one species is also found 

1G I am indebted to my friend Dr. Baini Pershad of 
j, Calcutta for kindly identifying these shells for me. 

\ 



Fig. 4. 

Fossiliferous Interglacial Karewa bed (K) underlying 
a moraine (M). The topmost layer is Loess Gulmarg, & 

8,750 ft. {£. S. Photo , July 1934) 

in the recent alluvium of the river Goniti at 
Lucknow, where the summer temperatures 
are all but intolerable. 

The Ferozepur Ffala just above Tangmarg 
has cut through a large terminal moraine 
which must have once almost filled the 
gorge above the village of Mahiyan. Eem- 
nants of this moraine must also be present 
on the right bank of the stream below 
Drang. The pony track to Gulmarg tra- 
verses the moraine at about 7,500 feet above 
sea-level, where Mr. Wadia has shown me * 
many good examples of ice-worn boulders. ' 
Higher up, the moraine is overlain by lake 
deposits indicating a return to a warmer 
climate. 

Holiday makers in Kashmir might use- 
fully spend some hours in searching for 
Palaeolithic implements in the Upper 
Karewas of the valley. In the Pampur 
Karewa near Srinagar, I)r. de Terra recently 
found several pieces of stone, at least one of 
which was regarded by experts as ‘'unmis- 
takably . . . .a humanly -worked fluke-imple- 
ment." This important discovery, which no ^ 
doubt will be followed up by further investi- 
gation, tends to show', as Godwin Austen had 
acutely suggested long ago, that the Hima- 
layan uplift had not yet been completed 
when man first made his appearance on the 
globe. 17 

Among the most interesting of the Pleisto- 
cene deposits of Kashmir are certain 
extremely thin layers of alternating fine and 
coarse clay which were deposited in lakes 
formed by the damming np of valleys by the 
terminal moraines of glaciers. They are 
sometimes so thin that they remind one of ? 

17 Hawkes, Hawkes and de Terra, loc. cit ., pp. 7, 11, 

14 ; pi- II, fig. 3. 
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the leaves of a book. These so-called ‘lami- 
nated” clays, technically known as “varves”, 
are very characteristic of glaciated countries. 
The coarser layers are formed of the heavier 
sediments brought down by glacier streams 
during the summer when the ice melts more 
rapidly ; the finer layers represent the 
winters, when the thin streams fail to carry 
any but the finest paricles. Each varve, 
with its summer and winter zones, thus 
usually indicates a period of one year — unless, 
of course, in a particular year the seasons 
have been abnormal, as sometimes happens 
now-a-days. It is thus possible, by 
counting up the varves in a given thick- 
ness of strata, to calculate with a fair degree 
of accuracy the total period represented 
by tli at deposit in solar years. Such calcula- 
tions have been used with great advantage 
by geologists in determining the number of 
years that have passed since a particular 
area was glaciated. Thus, for example, 
the Swedish geologist Baron de Geer .has 
been led to suggest that Stockholm became 
.free from the Ice only about ten thousand 
years ago. 

Apart from the seasonal variation shown 
by the zones within each varve, Swedish 
workers led by Prof, de Geer have discovered 
that long climatic cycles during the geolo- 
gically recent past are recorded in the 
varying thickness of the annual varves as a 
whole. During the w T arm (interglacial) 
cycles, when the glaciers -were in retreat or 
w r ere confined only to the higher valleys, each 
varve often reached the thickness of an 
inch or more. During the glacial intervals 
they might not be more than a fraction of 
a millimetre thick. Taking the relative 
thickness of the varves as a measure of the 
heat radiated by the sun, Prof, de Geer and 
his pupils have been able to correlate the 
glacial and interglacial periods of Sw r eden 
with those of North America ; and a simi- 
lar attempt has been made recently by 
Dr. E. Norin 18 in Northern Kashmir. Only 
the preliminary results of Dr. Norm’s work 
have so far been published, and it would 
be rash to accept them at once as final. 
But if these promising results should prove 
to be substantiated by fuller evidence they 
would go a long way to show that in spite of 


Norm (1925), Preliminary notes on the late Quaternary 
glaciation of the NW Himalaya. Data 2, Fr. Stockholms 
Hogskolas Geokronol. Inst., Geografiska A nnalcr, H. 3 ; 
Norin (1927), Late glacial clay varves in Himalaya connect- 
ed with the Swedish time scale. Data 11, Ibid., H. 3. 


the long distance between the two countries 
the glacial and interglacial periods in the 
Himalayas corresponded with those in the 
Swedish time scale. This they may well be 
expected to have done all over the 'world 
if they were only due to periodic variations 
in the amount of solar heat received by the 
earth. 

During excursions in July 1934 I dis- 
covered near the hamlet of Hajabal, a few 
miles north of Gulmarg, a narrow ravine in 
which a great thickness of light and dark 
brown varves is beautifully exposed in a 
cliff section. Similar varves, though much 
folded by subsequent pressure (perhaps due 
to the advance of a glacier against them) are 
well seen at Bota Pathri about five miles 
WNW of Gulmarg. The counting and 
measuring of these and other varves in 
the Karewa Series should lead to important 
conclusions concerning the history of the 
Ice Age in Kashmir. The organic re- 
mains in the associated fossil-bearing strata, 
as well as fossils collected in several other 
localities in this neighbourhood, for example, 
Tsunt Pathri, Nambil Nar, Dandamuh, 
Satar Siran, to name only a few, are now 
being investigated by Dr. S. C. Varma 
of Lucknow. 

There is a well-known tradition in Kashmir, 
which goes back to time immemorial, that 
the whole of the Valley was formerly occupied 
by a lake. This is one of those many 
traditions relating to the physical features 
of our country which have been found to 
lit in with the observed facts of Science. 
The Dal, the Manasbal, the Wular and 
many other modern lakes in the Valley of 
Kashmir are but the shrinking remnants of 
this great Pleistocene lake on whose shores 
Palaeolithic Man plied his stony trade. 
Writing as I am from the heights of Gulmarg 
itself, with the Happy Valley mapped 
out, as it were, before my feet, I can picture 
this ancient lake, inhabited by a flora and 
fauna not very different from that which 
flourishes to-day in the Manasbal or Wular ; 
and surrounded by wooded hills of no great 
height except towards the north and east, 
where lay the main range of the Himalayas. 
To quote Dr. de Terra himself, “This ancient 
body of fresh water, known as the Karewa 
Lake, once filled at' least 2,000 square miles 
of the Kashmir valley. On the north it was 
flanked by the slope of the main Himalaya 
and on the south by a low ridge , now repre- 
sented by the high Pir Panjal Range, which 
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separated the lake basin from the Indian 
plains A 19 

The prehistoric lake of which Dr. Stewart ' 
speaks may well have been part of the 
Karewa Lake, and the plants and animals 
now found as fossils at high altitudes lived 
in that lake or on the wooded slopes bounding 
its western shores. The leaves and twigs, 
fruits and seeds of the forest trees were 
carried down by streams and became mixed 
up with the remains of the low level aquatic 
vegetation "buried in the silt of the lake. 
Apart front these larger fragments of plants, 
which can be recognised by the unaided eye, 
the pollen of many species of trees and 
herbs was also carried down by the water, 
or was blown down and became sealed up 
in the clay. Owing to the fact that, like 
the cuticles of plants, the outer coat of these 
microscopic pollen grains is very resistant to 
the natural agents of decay, and because the 
pollen of many plants is very characteristic, 
it has been possible for Dr. Wodehouse to 
recognise several kinds of plants from their 
pollen grains alone, both in the Karewa 
deposits and in the silt that is being laid 

19 Introd. Note to Wodehouse (1935), loc. tit., p. 1. 
The italics are mine. See also De Terra (1936), Late 
Cenozoic history in India, Nature, 137, CS6-688. 
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down to-day in the beds of the modern 
lakes of Kashmir. 

Before closing this brief account oi the 
Karewa, s mention must be made of a wide- 
spread deposit of line yellow or brown 
sandy earth, known as Loess. . In places 
it forms a mantle several feet thick over the 
Karewas : it is distinguished by a tendency 
to form steep slopes or cliffs which are 
marked by rather charct, eristic sinuous 
rills. The" Loess is a deposit of modern 
times, regarded in origin as wind-borne dust 
blown over from the plains, flood ex- 
posures are to be seen on the goll links at 
Gulmarg. The Loess has its own impor- 
tance in the study of human history, but the 
subject is beyond our present scope. 

This is, briefly, the romantic story of 
the Karewas of Kashmir. Their study leads 
to the irresistible, though at first incredible, 
conclusion that the Himalayas have been 
thrown up by several thousand foot since 
the advent of man. We may well repeat, 
in the words of our inspiring teacher of 
geology, the late Professor T. McKonny 
Hughes : “ Don’t be afraid of earth move- 
ments. don’t he afraid of earth movements ” ! 
Gulmarg (Kashmir), 

June .13, 1936. 


“Indian Science Abstracts”. 


E National Institute of Sciences of 
India, Calcutta, resolved to issue a 
publication under the title ‘ Indian Science 
Abstracts' with the sub-title 4 Being an 
Annotated Bibliography of Science in India ? 
every year. The first part of this publication 
has just been issued, hut the General Editor, 
realising the impossibility of making such a 
publication complete without the active co- 
operation of all scientific workers in the 
country, requests them kindly to look through 
the let-grat and see whether all their 
scientific publications issued during 1935 
have been included in it. A great deal of 
matter for the 2nd Part is already in type, 
and if all the workers will kindly help by 
sending abstracts of such of their papers as 
have not been included in Part I, this will 


ensure making the record complete for all 
the scientific publications issued during 1935. 
JEn passant it may be noted that the publica- 
tion is intended to include abstracts of all 
scientific papers published in India, as also 
of papers published abroad on work done in 
India or based on Indian material. 

The arrangement of abstracts in Part I 
of the “Abstracts'* is purely tentative, and 
any suggestions for making the publication 
more useful will he gratefully received, and 
an attempt made to embody, as far as 
possible, such suggestions in the succeeding 
parts. 

Instructions for the prepartion of abstracts 
can be obtained from the offices of the 
National Institute of Sciences of India, 1, 
Park Street, Calcutta. 



Obituary. 

Wy hare to record our profound sense K. K. Mathur was one of the foremost 
'' of sorrow at the premature death of geologists of India, who had won the esteem 
Principal Dr. Krishna Kumar Mathur. Princi- and affection of all his fellow- workers, and 
pal of the Science College, Benares Hindu had served the Benares Hindu University in 
University, on July 18th at Lucknow. Dr. .various capacities with faithful devotion. 
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Cyclopropane - 1 : 2-Dicarboxylic Acids and a 
Resolution of the Cis Acid. Synthesis of 
Umhelhtlaric Acid. By S. K. Ranganathan 20 

On the Geiger-Nuttal Relation. 

It is well known that the velocity of the 
particles emitted by radioactive substances 
is determined from an experimental measure- 
ment of the range and the empirical relation 
of Geiger-Nuttal. connecting the range with 
the velocity. An attempt to deduce a 
similar formula on theoretical grounds, w r as 
made by Bohr as early as 1913. Recently, 
Gaunt 1 and Bethe 2 have deduced the corres- 
ponding wavemechanieal formulae In these 
theories the classical dynamics is freely used 
at a later stage, to arrive at a formula some- 
what analogous to that of Bolir. Moreover, 
Bethe’s formula involves a function which 
is computed with difficulty. 3 

According to the wavestatistical theory, 
which is just developed and is being pub- 
lished elsewhere, the general relation connect- 
ing the range (R) with the velocity (v) is 
of the form 

R = ... -f a«v 2 a % v z + 4- (t 5 v 5 4- ... 

where a 2 , a :V . . . etc., are constant coefficients. 
It may be remarked that v z - and terms 
are found to be important, the other terms 
coming only as approximations.. Thus 
Geiger \s v 3 - and u 4 -rule for low and high 
velocity, is supported by the wavestatistical 
theory. 

K. C. Kae,. 

Presidency College, 

Calcutta, 

June , 1936. 


1 Proc. Co mb. Phil . Soc., 1925-27, 23, 732. 

2 Ann. der Phys ., 1930, 5, 325. 

3 Vide Blackett, Proc. Roy . Soc., 1932, 135, 132 T 


Apparatus for the Measurement of Respiratory 
Exchange in Plants. By B. N. Singii and 
P. B. Mathur .. .. .. ..20 

Observations on the Dark , Opaque Inclusions in 
the Nellorc Garnets. By N. Jayaraman .. 22 
A Preliminary Note on the Development of 
Embryo-sac in Averrhoa carambola Linn. 

By V. Venkateswarlu .. .. ..23 

On the Existence of Tivo Different 7'ypcs of 
Striped Eyes among Solitary Type Specimens 
of the Desert Locust, Schistocerca gregaria 
Forsk. By M. k. Roonwal-- .. ..24 

Constitution of Formic Acid and the 
Formates. 

In a letter to the Editor Mr. Halasyam 1 
suggests that the values used by me for the 
calculation of the paraehor of formic acid 2 
were an arbitrary selection of the values of 
Sugden and of Mumford and Phillips. 
Actually as indicated 3 in foot-note 4 the 
calculated value (93*2 units) which I gave 
is the standard value given in Landolt- 
Bornstein, 4 the atomic and structural con- 
stants used in that, calculation being those 
which are generally regarded as the best. 
The differentiation between hydrogen at- 
tached to oxygen and hydrogen attached 
to carbon adopted in Landolt-Bornstein is 
an improvement on the original values of 
Sugden, which is justified in that it enables 
satisfactory values of the paraehor to be 
calculated not only for formic acid, but also 
for a wide range of hydroxy-compounds. 5 

Mr. Halasyam in his original calculation 
of the paraehor of the Sarkar-Ray formula 
for formic acid 5 used Mumford and Phillips’ 
values. In his recent letter 7 he quotes for 
the classical formula the value of 102 *2 
using Sugden \s unrevised values which are 
now r out of date, and which also give in- 
correct values for other acids, for which 
there is no question of an alternative for- 
mula. As indicated in my previous letter, 
- the best modern calculated value for the 
paraehor of the classical formula agrees 
closely with the experimental value. Mr. 
Halasyam has nowhere quoted for compari- 
son a Mumford-Phillips value for the 
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parachor of the classical formula. These 
authors 8 calculate on their system the 
parachor of acetic acid to be 130 -6. Deducting 
their value for CH 2 (40-0), the value for the 
classical formula for formic acid comes out 
to be 90-6 which is sufficiently close to the 
observed value of 93-6. 

It is clear therefore, and in this 
Dr. Seshadri agrees with me 9 that parachor 
values cannot be used to distinguish be- 
tween the Sarkar-Ray and the classical 
formula for formic acid. 

With regard to the abnormal chemical 
activity of formic acid, Mr. Heble, in this 
laboratory, has recently observed that formic 
acid reacts with acetyl and benzoyl chlo- 
rides to give the corresponding acid, HC1 
and CO. It also reacts on heating wnth 
benzyl chloride, benzal chloride, and benzo- 
trichloride with evolution of IIC1 and CO : 
on these reactions a method of estimating 
side-chain halogen has been based. 

T. S. Wheeled. 

Royal Institute of Science, 

Bombay, 

June 15, JL936. 


1 Curr. Set. 1936, 4, 812. 

2 Curr. Set 1936, 4, 650. 

3 Loc. cit . 

4 2nd Supplement , 5th Edition, 1931, pp. 172, 173, 175, 
177. 

2 Cf. Bhatnagar and Singh, /. Chim. P/iys., 192S, 25, 
21 . 


Decolourising Action of Fuller’s Earth, 

The decolourising action of fuller's earth 
and its activation by acids have not yet been 
satisfactorily explained on chemical or 
physical basis. Earlier attempts deal with 
either the chemical constituents of the 
earth, 1,2 or with the usual absorption 
theories. 3 Recently Thurman 4 attempted to 
show the relationship between the pH of 
the earths and their decolourising action. 
But according to him, addition of acid or 
alkali decreased the decolourising poAver of 
a Florida earth. Fogle and Ohn 5 attributed 
the clarifying action of the fuller’s earth to 
its zeolite content, but account has not 
been taken by these authors of an important 
characteristic property of these earths, of 
liberating acid on being shaken with a salt 
solution. 6 In the course of our work on the 
activation of fuller’s earths obtained from 
different parts of India, for decolourising 
vegetable oils, w r e found that the pH of a 
solution of sodium chloride after treatment 
with earths varied in the same manner as 
the change in the Lovibond units of colour 
of a sample of groundnut oil treated with 
the earths. The bleaching values were 
determined by agitating a sample of neutral 
groundnut oil Avith 2 per cent, of the earth 
at 90°-95° C. and matching the colour with 
a Lovibond tintometer. For activation, the 
earths w^ere treated with hydrochloric acid 
of 19-20 Be' (added as 20 grams of dry 
HCl per 100 grams of the earth) under 
reflux for three hours, and washed. 7 For 


c /. Indian C/iem . Sec., 1935, 12, 813. 

7 Loc. cit. 

8 1929, 2128. 

9 Curr. Sci., 1936, 4, 813. 

Table I. 


No. 

Source 

! 

Original 

Treated with acid and washed 

! 

Heated to 110° C. 

Heated to 

400° C. 

Change 

Lovibond 

I Units 

i 

PH 

Change 

Lovibond 

Units 

pH 

Change 

Lovibond 

Units 

pH 




y 


y 


y 


1 

Florida 

•• 

3-3 

3-74 

3*1 

3-24 

3-1 

4-02 

2 

Kolhapur 

•• 

1-4 

7-22 

2-9 

3-76 

2-0 

4-95 

3 

Jodhpur 


2-4 

7-82 

2-9 

3-47 

3-2 

3-91 

4 

Bhawanagar 

- 

1-1 

8-81 

3-0 

4-10 

3-2 

4-70 

5 

Murwara, C.P. , . 

• * 

1*4 

7-48 

1-3 

4-71 

2*1 

6-36 

6 

Germany 

*• 

3-2 

3-50 

3-3 

3-45 

3-3 

3-60 
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pH measurements 50 e.c. of one per cent, 
solution of sodium chloride was shaken 
with 0 -5 gram of the earths. The table 
given above gives some of the results which 
are graphically shown in Fig. 1. 


t 



* * acid treated & heat led lo no * 

go do & heated to 400 a 

Fig. 1. 

The accuracy of the colour measurements 
as compared with the accuracy of the pH 
measurements hy the quinhydrone electrode 
is hmited by the use of the Lovibond Tinto- 
meter and accounts for the discrepancies. 
Our results, however, indiciatc that the 
decolourising action and the activation by 
acids of these earths are directly related 
with the exchangeable hydrogen contained 
in the earth. While thus indirectly sup- 
porting the conclusion of Fogle and Ohn 
regarding the zeolitic nature of the active 
ingredient in the fuller’s earth, our results 
show that it is not “calcium” zeolite but 
‘■'hydrogen” zeolite that is active in de- 
colourising. It is possible that, the action of 
the zeolite is replaced by the hydrogen ion 
during the process of activation by acids, 
the hydrogen in. turn being replaced by the 
sodium ion when treated with the salt 
solution, both reactions being governed by 
the law of mass action. The “hydrolytic* 
adsorption, 55 by other clays can be explained 
on the same basis. Further work is in 
progress. 

B. S. Kulkarni. 

S. K. K. Jaticar. 

Department of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

June 29, 1930. 


1 Welds, Z.Ange w. Client ., 1927, 40, 7982. 

2 Haseman, /. Phys. Chem ., 1929, 33, 1514. 

3 Neuman, Z. Augew. Client ., 1927,40, 337. 

4 Thurman, Pnd, Eng. Ghent., 1932, 24, 1189. 

5 Fogle and Ohn, Lid. Eng. Client., 1933, 25, 1070. 

6 ‘ Bancroft, Applied Colloid Chemistry , 3rd Ed., 

p. 146, McGraw-Hill, 1932. 

Also Cf. Chameron, /. Phys. Chem., 1910, 14, 400. 
7 Burgharat, 2nd. E/i g. Chem., 1931, 23, 801. 


p-Bridging of Succinosuccinic Ester. 

Considering the products obtainable from 
succinosuccinic ester by bridging the ^-carbon 
atoms with methylene iodide or ethylene 
bromide “ to be of extremely great interest,” 
Baeyer 1 tried the experiments evidently 
without success. The non-formation of a 
strainless tricyclic system from bi cyclo- 
nonanedionetetracarboxylic ester, alike 
Baeyer’s failure, were attributed by Meerwein 2 
to the splitting up of the bridged compounds 
by alkali. 

After a large number of attempts made 
under varying experimental conditions, the 
desired bridge formation has now been effected 
by boiling dry sodio-derivative of succino- 
succinic ester under reflux during 73 hours 
with ethylene and trimethylene bromides, the 
resulting compounds melting at 112° and 
132° respectively. That the reactions have 
not taken place in the enolic phase, is proved 
by the fact that the bridged compounds 
give sharp melting disemicarbazones. The 
bridged esters are easily hydrolysed to the 
corresponding diacids, m.p. 374° and 238° 
respectively by boiling with dilute HC1 
(1 : 1) and these acids, in turn, give sharp 
melting disemicarbazones. It is interesting 
to note that the bridged esters cannot be 
decarboxylated under conditions in which 
succinosuccinic ester readily gives 1 : 4- 
diketohexamethyleno. The compound, m.p. 
112° (1) on treatment with 19 per cent, 
alcoholic potash suffers ring fission to yield, 
wliat appears from combustion analysis and 
equivalent determination to be /3S'-dicarboxy- 
suberic acid, m.p. 170° (II) as yet un- 
known and on treatment with 1 *5 per cent. 
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neutral permanganate it gives an acid, 
m.p. 150° which, however, seems to be 
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different from adipic acid. Further work 
is being continued. P. 0. Guha. 

Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, India, 

April 25, 1936. ' 

1 Baeyer, Bar., 1892, 25, 2123. 

2 Meerwein, /. Pr. Chem 1922, (ii), 104, ISO. 


A Synthesis o£ Cis - and Trans-dl-l-iso- 
Propyl Cyc/opropane-1 : 2-Dicarboxylic 
Acids and a Resolution of the Cis 
Acid. Synthesis o£ Umbellularic Acid. 

In Ilia experiments on the constitution of 
umbellulone, Tutin 1 obtained as the ultimate 
product of its oxidation, an optically active 
dibasic acid, umbellularic acid, C 8 H 10 0 4 , 
m.p. 120-121° (a)n— 89*7° (in CHC1 3 ). 
Although Tutin believed the acid to be a 
derivative of methyl do-pentane, the 
experiments of Semmler 2 definitely fixed its 
constitution as 1-isopropyl cydopropane- 
1 : 2-dicarboxylic acid. The cis- and tram-dl- 
forms of this acid have now been synthe- 
sised.* Also the cis acid lias been resolved 
into its optical antipodes and the properties 
of the latter are identical with those of 
umbellularic acid. 1 

Ethyl a-isopropyl acrylate 3 adds on ethyl 
diazoacetate to give ethyl 5-i.supropyl- A ' 
pyrazoline-3 : 5-dicarboxylate, b.p. 158° at 
1mm. and the latter splits off nitrogen at 
200° 4 giving rise to the mixed ester, b.p. 
144-48*728 mm. On hydrolysis this fur- 
nishes irons -dl-l-isopropyl eydopropane-1 : 2- 
dicarboxvlic acid (m.p. 195° • 0 G.)f in about 
35% yield, the rest being a liquid mixture 
of im saturated acids. The cis anhydride 
prepared from trails acid by heating with 
acetylehloride at 180°, boils at about 140°/-0 
mm. The cis-dl- acid crystallises from water 
with one molecule of the solvent (m.p. 95°, 
sintering S6 C ). The anhydrous acid melts at 
121-125° and passes over to the anhydride 
at 150°. The chemical properties of these 
two acids are identical with those of 
umbellularic acid. 1 

On combining cis-dl - acid with brucine in 
aqueous solution the salt of the d-form 
separated first, and liad the composition 
C 54 H G p l2 h T 4 . 9H 2 0 (a)J°° —25 *63 (in alcohol). 
The active acid liberated from the salt had 
(a) 31 ° -f 87-7 (in CHCl a ) ? m.p. 118° wit h 
1H 2 0 about 83°. For obtaining the. I - acid 
cinchonidine was employed, when the salt 
of the l form Co 7 H 34 A.>6 5 , separated first. 
The acid liberated had (a)| 10 -81°-13. 


The crystalline forms of both the antipodes 
were in agreement with those cited by Tutin 
for umbellularic acid. 

Full details of the work have been sent 
for publication elsewhere. 

S. K. Ranganathan. 
Department of Organic Chemistry, 

Indian Institute of Science. 

Bangalore, 

June 11, 1936. 


1 Tutin, J.C.S.. 1906, 89, 1104. 

2 Semmler, Ber., 1907,40, 5019 ; Ibid., 1008, 41,_3GS8. 

3 Blaise and Luttringer, Bull. Soc. Chim 1905, (3), 
33 64S 776 

4 Buchner and Papenclieck, Annalen , 1893, 273, 232. 
von Auwers and Konig, Ibid., 1932, 496, 252. 

* The Synthesis of the ^7-acids was complete and the 
resolution of the cis acid was in hand when an abstract 
on the synthesis of umbellularic acid appeared (Ryclon, 
Chem. and Ind., 1936, 55, 294). The method adopted 
by Rydon, however, is different and we thought it fit to 
continue our work and place the results for publication. 

t The figures for melting point given in this note are 
all uncorrected. 


Apparatus for the Measurement of 
Respiratory Exchange in Plants. 

For the measurement of respiratory gaseous 
exchange in plants Haldane’s gas-analysis 
apparatus is commonly employed. Although, 
highly accurate, the apparatus in its original 
form* is inconvenient and rather cumbersome 
for respiration studies in plants. Carpenter 2 
has replaced the long, cylindrical levelling 
tube which is rather difficult to manipulate, 
by a small mercury bulb which is easily 
handled. The original Haldane apparatus 
contains a combustion pipette for the 
oxidation of carbon monoxide or methane. 
This pipette was utilised to advantage by 
Carpenter 2 for the absorption of oxygen by 
means of moist phosphorus. It lias the 
advantage over potassium pyrogallate that 
it does not have to be renewed so frequently 
and that the absorption can he carried out 
without the continuous raising and lowering 
of the mercury levelling bulb. In this 
Laboratory, however, during the course of 
investigations on the gas-storage of tropical 
fruits the apparatus has been further simpli- 
fied and the technique for the measurement 
of respiratory exchange in plants consider- 
ably improved. The gas sampler employed 
by Haldane has been dispensed with, the 
measuring pipette serving as a sampling 
appliance as well. The potassium pyro- 
gallate bulb (together with its accessory 
bulbs) has been replaced by a phosphorus 
bulb of the type employed by Carpenter, 2 
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thus minimising the breakages which fre- 
quently occur in this apparatus. For the 
simultaneous determination of the C0 2 
evolved and the oxygen absorbed, the plant 
organs are enclosed in air-tight chambers 
which provide for the removal of test por- 
tions for analysis. The use of respiration 
chambers with rubber stoppers is open to 
criticism, as rubber has a tendency to 
absorb 00 2 and also to let it diffuse through 
it. To circumvent this difficulty, two new 
types of respiration chambers have been 
constructed into which the various gas 
mixtures are easily introduced and which are 
trustworthy in regard to their air-tightness. 
2 V method, similar in principle to the Munzer- 
Neumann method 3 for the calibration of 
Warburg and Barcroft manometers, is sug- 
gested for the calibration of the respiration 
chambers after the introduction of the 
plant material. 



The measuring pipette P of the apparatus 
(Fig. 1) can be put in communication either 
with the KOH bulb C or the phosphorus 
bulb D by means of the Friedrich- Greiner 
tap F. The phosphorus bulb is ^similar in 
construction to the combustion pipette 
employed by Haldane except that the 
ignition tubes inside it have been removed 
and a water levelling bulb added. The 
bulb is filled with stick yellow phosphorus 
of suitable length so that 21 c.c. of gas 
can be introduced into it. The measuring 
pipette P and the compensation pipette P' 
are enclosed within a glass jacket, the 
water in which is kept stirred by means of 
an air-blower B. The manipulation, in 
brief, is as follows. The air in the apparatus 
is first freed from C0 2 and oxygen in order 
that all of the capillaries may be filled with 
nitrogen. Subsequent to this, the 3-way 
stopcocks G and H and the tap F are turned 
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in the positions -shown in Fig. 1, and the 
KOH levels on the potash bulb 6 and- the 
side tube A axe set. The sliding mark S 
on the tube A can be moved up or down 
as the case may be. After this the 
taps G- and H are turned so that the apparatus 
no longer communicates with the atmo- 
sphere at these points. Sampling is done 
(by the washing method) hv interposing a 
3-way stopcock between the tube FT and 
the respiration chamber, the gas samples 
being drawn in and sent out of the measur- 
ing pipette by means of the levelling bulb 
L. As a rule, 2-3 washings give satisfactory 
results invariably. Further details of proce- 
dure have already been described by 
Carpenter. 2 

When it is required to measure only the 
respiratory quotient (, e.g in following the 
chemistry of respiration) the respiration 
chamber (capacity 500-600 c.c.) depicted in 
Fig. 2 is employed. In carrying out an 
experiment, a single fruit is put . into the 
respiration chamber and the required gas 
mixture introduced by the evacuation 
method. 4 The chamber is subsequently 
closed by turning the ground-glass stopper 
X, which is kept in position by two strong 
rubber bands stretched across it (Fig. 2). 
The respiration chamber shown in Fig. 3 is 
used when it is intended to know the absolute 
amounts of C0 2 evolved and oxygen absorbed 
in addition to the respiratory quotient. 
For this purpose it is necessary to determine 
the total volume of the gas mixture as well 
as the percentages of its different constitu- 
ents. 5 The gas analysis yields the percentage 
content of the various components where- 
as the volume of the gas space in the respira- 
tion chamber is determined by employ- 
ing the Miinz er-X enmann method. 3 The 
arrangement is represented diagrarmnatically 
in Fig. 4. The respiration chamber is 
represented at B, P is a graduated 5 c.c. 
pipette, and M x and M 2 are two manometers 
containing paraffin. After levelling the 
manometer M 2 and closing the tap T 2 , the 
mercury in P is lowered so as to withdraw 
some gas from the respiration chamber. 
After this the tap T x Ls closed, and the mano- 
meter M 2 is adjusted exactly to level once 
more. The difference in the readings of the 
manometer M x gives the decrease in pressure 
in the respiration chamber and that- in the 
readings of the pipette P gives the volume 
of gas withdra wn at the atmospheric pressure. 
Applying the Bovle-Mariotte law, the desired 
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total volume of gas in the respiration chamber 
is easily computed. 5 

B. X. Singh. 

P. B. Mathtjh. 

Benares Hindu University, 

India, 

May 20, 1936. 


1 Haldane, Methods of Air Analysis (London), 1912. 

2 Carpenter, Carnegie Inst, Wash ., Pub. No. 216, 1915, 
p. 70. 

3 Miinzer and Neumann, Biochem. Z ., 1917, 81, 319. 

4 KeLlin, Proc. Roy. Soc Loud 1929, 104B, 206. 

5 Kostychev’s Plant Respiration (Eng. trans. by Lyon), 
1927, Philadelphia. 


Observations on the Dark, Opaque 
Inclusions in the Nellore Garnets. 

The garnet which encloses the inclusion be- 
ing almost transparent in thin sections, these 
inclusions which are black and opaque, are 
clearly visible in transmitted light. Micro- 
metrie estimates show that they form about 
two per cent, of the garnet by volume. 
They have submetallic to adamantine lustre ; 
streak is black ; colour iron-black with a 
slight violet tint. Most of these inclusions 
are granular but some of them are minute 
tabular crystals, ofteu in thin plates or 
laminae. These inclusions are magnetic and 
they are magnetically more powerful than 
alinandite (garnet) hut slightly less than 
ilmenite. Under the microscope in trans- 
mitted light, these inclusions are opaque 
except for a few enclosed rutile crystals. 
In reflected light they exhibit a steel-grey 
colour tinged with pale violet. While some 
of them show clear crystal boundaries when 
examined iC in situ,” many present a streaky 
and granular appearance. 

To separate these inclusions from the 
garnet the following procedure was adopted : 
A few crystals of garnet were reduced to 
a 100 mesh powder which was then treated 
with an electromagnet when a concentrate 
of this black mineral was obtained. The 
impurities and lighter minerals like quartz 
which accompanied the concentrate were 
removed by using a heavy liquid (methylene 
iodide). A pure sample was then obtained 
by repeatedly treating the concentrates 
with a horse-shoe magnet .to the poles of 
which two needles were attached to bring 
about a pointed field. .A final picking 
under a microscope was also resorted to. 

When strongly heated, these inclusions 
change to a brownish black colour and an 
increase in weight is also noticed. When 
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fused with ]NTa 2 C0 3 the material is only 
slowly decomposed, but fusion with either 
potassium bisulpliate or sodium bisulphate 
results in complete decomposition of the 
material and the fused mass thus obtained 
dissolves readily and almost completely in 
hot dilute H 2 S0 4 . These inclusions give 
no tests for either calcium or manganese, but 
no attempt was made to test for the presence 
of alkalies. A very pure sample of these 
inclusions obtained as indicated above was 
analysed and the results obtained are as 
follows : 


Analysis of Inclusions. 


Oxides. 

Per cent 

Ti0 2 

65 *85 

FeO (by difference) . . 

18*84 

Fe 2 0 3 

15 *31 

SiC 2 

trace 

Total 

. . 100-00 


A complete analysis of the entire garnet 
showed a titanium content of nearly 1 -0 
per cent. Since careful tests with clear 
garnet grains as well as with the quartz 
inclusions found therein, showed complete 
absence of titanium, it appears certain that 
all the titanium associated with the garnet 
is present in these black inclusions. 

A microscopic study indicated that crystals 
of rutile are sometimes present in the inclu- 
sions to the extent of 7 to 8 per cent. This 
small quantity of rutile cannot account for 
the high percentage of Ti0 2 found by chemical 
analysis. The chemical analysis shows also 
that the TiG 2 content is far in excess of the 
ferrous oxide required to form normal 
ilmenite, and that there is in addition a large 
proportion of ferric oxide. Further work 
is in progress with a view' to explain the 
large Ti0 2 content of these inclusions. 

N. Jay au am an. 

Department of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

June 11, 1936. 


A Preliminary Note on the 
Development of Embryo-sac in 
Averrhoa carambola Linn. 

The earlier work on the development of the 
embryo-sac in Oxalidacea?- is limited to a few 
species of Occalis worked out by Hofmeister 
(1858), Johnson (1881), Billings (1901), Ham- 
mond (1908) and Schurhoff (1926) as cited 
by the latter author 1 in his hook, besides work 
on other phases of its embryology. Hence 


it has been thought worthwhile to examim 
first an arborescent representative, Averrlm f 
carambola. The writer, however, hopes in 
complete the work on other Indian repiv 
sentatives of the family and the mater i;d 
has already been accumulated. 

During the early stages of the ovule, tin 
nueellar cells at its tip stain like archesporud 
cells, although only one of them grow 
further to form the megaspore mother-cell 
The single archesporial cell undergoes .> 
periclinal division and cuts off a parietal 
cell. The latter again divides further to 
form a not extensive parietal tissue abov* 
the embryo-sac. The megaspore mother 
cell undergoes the usual heterotypic and tin 
homotypie divisions resulting usually in a 
linear tetrad and occasionally in a T-shaped 
one. Both the types of tetrads haw, 
however, been seen in the same ovary. Tin 
chalazal megaspore is the functional one and 
develops in the normal manner into an 
8-nucleate embryo-sac, after three successu* 
free nuclear divisions. In the young embryo 
sac the antipodal cells are organised first 
They degenerate early before fertilisation 
The synergids then differentiate out and 
become hooked. The polar nuclei star’ 
from their respective poles, meet about I In 
middle of the embryo -sac, move upward 
and take their position near the egy j 
apparatus. The embryo-sac undergoes an 
increase in size on all sides. It crushes tin 
parietal tissue above and the nucelliis on tin 
sides and ultimately becomes situated juM 
below the nueellar epidermis except at it 
chalazal part. Thus the embryo-sac follow < 
a normal course of development and becona - 
4-nucleate just before fertilisation due to tin 
early degeneration of the antipodals. Tho r 
observations accord with those of the earth ? 
investigations. 

Full details of the embryology of tin 
species will be published elsewhere in <hn 
course. 

In the end the writer takes great pits* 
sure in expressing his sincere thanks t< 
Mr. I. Banerji for valuable guidance during 
the progress of the work and also wishes t < 
express his deep indebtedness to Fmi 
S. F. Agharker, m.a., Ph.D., for affordtiu 
facilities in the Botanical Laboratory* , 
University College of Science, Calcutta 
wdiere the investigation has been carried out 

Cocanada, Y. Yenkateswarlil 

June 4, 1936. 


1 Schurhoff, P. N., Die Zytologie der Uuten-pflanu 
Stuttgart^ 1926. 
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On the Existence of Two Different Types 

of Striped Eyes among Solitary Type 
Specimens of the Desert Locust 
Schistocerca gregaria Forsk. 

It was discovered in 1932 at the Locust 
Research Laboratory, Ly allpur, that there is 
a striking difference in the colouration of the 
compound eyes of the adults and hoppers 
of the two phases, solitaria and gregaria , 
of the Desert Locust. While in the phasis 
gregaria the eyes are uniformly claret 
coloured, those of the solitaria show a number* 
of chocolate-coloured stripes alternating with 
'cream-coloured interstripes. 

The writer has worked out the histological 1 
basis of this difference and its probable 
physiological significance in the vision of 
the locust. Briefly, the findings were that 
whereas in the unstriped or “gregarious” 
eye, both the primary (distal) and secondary 
(proximal) pigment cells of an ommati- 
dinm are pigmented, in the striped or 
£ 'solitary’ 5 eye such a condition obtains 
only in the ommatidia lying beneath the 
stripes. In the ommatidia lying beneath the 
interstripes the secondary pigment cells 
alone are pigmented. Other smaller differ- 
ences also occur.* 

An examination of a large number of 
specimens of the Desert Locust found in the 
breeding ground of Mekran (Baluchistan) 
and showing the solitary colouration, has 
shown that, while in the majority of cases the 
compound eyes have six stripes (and seven 
interstripes), in others seven clear stripes 
(and eight interstripes) are present. Thus 
any considerable collection of solitary locusts 
can be divided into two types, viz., 

Type I — with 6-striped eyes (Fig. 1). 

Type II — with 7-striped eyes (Fig. 2). 

In both the types, the second interstripe 
(IS 2 ) from the posterior side, is always 
broader than the rest and forms, so to 
speak, a landmark in the eye. It is found 
that whereas there is always a single stripe 
behind this interstripe, the number of stripes 
anterior to it may either be five or six, thus 
giving rise to the two types of eyes mentioned 
above. 

An analysis of 727 locusts have shown 
(Table I) that the type with the 6-striped 
eyes is more common, forming 79*3% of 
the locusts examined. Since the number of 
stripes in the large number of specimens 
examined was invariably either six or seven 
the two types cannot be regarded as a case 
of simple variation. The origin of this 


difference is, however, obscure. Whether 
the difference is inherited in a genetic way, 
can be shown only by extensive breeding 
experiments. 



-at. 


Fig. 1. Figc 2. 

Fig. 1. — Side-view of the left eye of a female 
of Schistocerca gregaria , phase solitaria , showing 6 
eye-stripes. X about 10. at., anterior margin of eye ; 
IS 2 , second interstripe from the posterior side ; pt., 
posterior margin of eye. 

Fig. 2. — Side-view of the left eye of a female of 
Schistocerca gregaria , phase solitaria , showing 7 eye- 
stripes. X about 10. at., anterior margin of eye ; ds., 
dorsal spot of eye; IS 1 , first interstripe from the 
posterior side; IS 2 , second interstripe from the 
posterior side ; pt., posterior margin of eye; S l t first 
stripe from the posterior side. 

Table I. 


Types of striped eyes 

Sex- 

No. of 
specimens 

Total 
No. in 
each type 

Percent- 
age in 
each type 

Type I — with 6 stripes 

& 

348 

578 

79-3 

9 

230 

Type II — with 7 stripes 

& 

62 

149 

21*7 

$ 

87 


It is proposed to make further observations 
in the course of the year as to the significance 
of this difference. 

M. L. Boonwal. 

Locust Research Field Laboratory, 

Pasni, Baluchistan, 

June 6, 1936. 


* This investigation, as yet unpublished, was carried 
out during 1932—33 at the Locust Research Laboratory, 
Lyallpur, under the general direction of Mr, M. Afzal 
Hussain. 
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The First Jena Catalogue of Optical Glasses Published in 1886. 

By 

Prof. Dr. Moritz von Rohr 


fJVHE chromatic aberrations met with in 
modern optical instruments and their 
correction are best and most fruitfully 
discussed by looking back to the work of 
the early pioneers. 

We may mention that Newton’s genius 
began investigating the coloured band of 
the primary spectrum, and his subdivision 
of it into the 7 parts (the partial dispersions 
in our language) of red, orange, yellow, 
green, blue, indigo and violet was accepted 
for more than 100 years. 

Whereas Newton thought it impossible to 
devise refracting instruments free from 
colour aberration, it was in the years between 
1729 and 1733, that a gifted amateur, 
Chester Moor Hall, actually planned an 
achromatic object glass (composed of a 
positive crown and a negative flint lens) 
for a telescope and had it successfully made 
by London opticians. But the time was 
not yet ripe for his great invention and 
the optical world had still to wait a quarter 
of a century till 1758, when J. Dollond 


brought on the market his famous achromatic 
telescopes. 

They were certainly generally appreciated, 
but in 1762 A.C. Clairaut, a French scientist, 
was able to show that in Dollond’s achro- 
matic glasses not every trace of colour had 
been destroyed and that the reason for this 
was to be found in the fact that the partial 
dispersions from red to violet were not 
proportionate in the crown and in the dint 
glass. 

No numerical valuation of this want of 
proportionality could be given at that time, 
as the boundary lines between the 7 coloured 
parts were much too indistinct. Every 
improvement in the colour correction during 
the latter half of the 18th century was 
therefore restricted to trial and error. 

In this latter half of the 18th century 
two scientists must be mentioned in this 
respect : Father R. J. Boseovich a 

professor at the Paduan University, who 
published his very important views on this 
subject about the year 1765, and R. Blair 


24 


26 


CURRENT SCIENCE [July 1936 


On tl 
o£ 


It v 
ILese 
a str 
com' 
of t 
of t: 
grcg> 
colo 
of c 
‘crea 
T 
basi 
piiy 
the 
wlu 
eye 
(pr< 
din 
‘iso 

Olll 

str 

int 

alo 

en< 

sp< 

br 

an 

sh 

co 

in 

(a 

ar 

ca 


Ii 

0 

b 

s] 

tl 
b 
i a 

g 

a 

( 

e 

t 

s 

c 

t 

( 


of Edinburgh, a ship’s surgeon, who tried 
about the year 1791 to construct a telescope 
objective showing remarkably diminished 
chromatic aberrations, or, in our modern 
language, an insignificant secondary spectrum 
only. 

Both these investigators had to recur for 
their experiments to fluid media, i.c., pure 
water or solutions of different acids in 
water. In consequence of this drawback — 
fluid lenses not producing sharp images, 
owing to the strife caused by differences of 
temperature — the work of these scientists, 
although of great theoretical importance, 
failed to improve the state of practical 
optics at that time. 

The generally accepted necessity of em- 
ploying solid optical substances only — 
different kinds of optical glass and natural 
crystals like pebble — sooner or later com- 
pelled practical opticians to direct their 
attention to the possibility of melting 
optical glass. Two different kinds were 
necessary, as Chester Moor Hall already 
knew : for positive lenses : crown glass 
with low refraction and low dispersion, and 
for negative lenses : flint glass with high 
refraction and high dispersion. 

Whereas the supply of flint glass as 
furnished by the ordinary technical glass 
factories was neither sufficient nor perfect, 
so that- the output of good telescopes espe- 
cially of somewhat larger diameter was 
endangered, P. L. Gninand, a Swiss amateur 
glass founder, began to develop methods 
for melting optical glass apart from the 
ordinary technical rules ; after many trials, 
he made in 1798 his first improved experi- 
ments in stirring the liquid contents of the 
crucible. By a very remarkable combina- 
tion of circumstances he was, in 1805, en- 
gaged by the owner of a small Bavarian 
optical factory, so that he had to direct his 
energy to founding ordinary crown and 
ordinary flint glass for the manufacture of 
telescopes. Soon after he made J. Fraun- 
hofer’s acquaintance, who, towards the end 


of 1807, was the young foreman of this 
optical factory. 

There is not room enough for entering 
here at some length into the interesting 
history of this famous optical factory and 
it must suffice to say that between August 
1809 and December 1813 Guinand-Fraun- 
hofer’s important process for melting optical 
glass in sheets of considerable size was 
developed and put to the test. 

Being sure of the technical solution of 
this problem Fraunhofer set to work — as it 
seems since the first days in 1814 — to find 
the exact data necessary for introducing 
the optical qualities of any melting into his 
scientific calculations. In our modern way 
of expression we may say that in time he 
accomplished the task of exactly measuring 
the refractive index of every melting as well 
as its dispersion. 

This, as a matter of fact, was the very 
aim striven after hut missed by all scientific 
opticians from R. J. Boscovich’s time 
downwards. After a not unsuccessful at- 
tempt with an instrument we should desig- 
nate to-day as a monochromator , Fraunhofer 
hit upon the idea of using the dark hues of 
the solar spectrum so to say as unchangeable 
landmarks within the coloured hand. We 
do not know the exact time of this applica- 
tion falling in between the beginning of 
1814 and April 1817 ; its description formed 
a part of his important paper read before 
the Munich Academy in the spring of 1817. 
Seven of these dark lines had been described 
as early as 1802 by W. H. Wollaston, but 
this scientist made his observations by the 
naked eye and thought of using them simply 
as boundary marks between the regions of 
different colour. 

Fraunhofer, with his splendid gift for 
observing and measuring, examined these 
lines by means of a theodolite of considerable 
magnification and "was therefore, in lbl<, 
able to publish an exact chart of the solar 
spectrum and to account for 574 dark lines, 
the most important of which he traced on 
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the chart. Later on he was able to deter- 
mine the length of the corresponding light 
waves for seven of his most important lines ; 
and for more than 4-0 years these data 
remained the most exact values known. 

But to return to the chromatic aberra- 
tion : by means of the dark lines he could 
now exactly measure the partial dispersions 
and accurately verify Clairant’s supposition 
of 1762. In his important paper of 1817 
he further demonstrated that for different 
pairs of optical media (fluids enclosed) the 
degree of this unwished for disproportionality 
was quite different. He concluded, there 
wus the hope of founding pairs of optical 
glass types (fit to be used as crown and as 
flint) with a more or less proportionate 
increase of the partial dispersions. We 
shall, in the following, designate such a 
pair of optical glasses as answering to 
Fraunhofer’s postulate for colour correction. 

In his paper of 1817 he could describe 
such a pair as a remarkable approximation 
to the ideal solution. His tw'o sample 
meltings were designated as Flint 13 and 
Crown M. He, however, refrained from 
introducing them at large, probably because 
the durability of these combinations was not 
sufficiently proved. 

In order to show graphically the improve- 
ment brought about by Fraunhofer with 

Crowngl. 13 B C D 

a I — l -H 

Flint gl. 30 B C D 


regard to the better proportionality of the 
partial dispersions we shall apply a well- 
known method. As the length of the 
complete primary spectrum (say, from the red 
line B to the violet line G) caused by a 
prism of sufficiently small refractive angle 
is proportionate to this angle, we are — by 
judiciously choosing each of the refractive 
angles — able to prescribe a certain standard 
length (say, of 250 mm. or about 10 inches) 
for the comxdete primary spectrum of any 
glass melting. A certain pair of glasses 
being chosen to serve as the crown and as 
the flint lens of an achromatic telescope 
objective, w T e are therefore able to give the 
same standard length to each of the com- 
plete spectra. 

In consequence of ClairauFs law' the 
partial dispersions of crown and flint are 
then by no means equal, and the lengths, 
say, from B to G, from 0 to 1),- etc., will 
differ the more for both glasses, the 
greater the disproportionality existing in 
them. We shall see this at a glance, if we 
arrange, the two spectra of standard length 
with their subdivisions so that the crown 
spectrum is above the flint spectrum. 

The two drawings of Fig. 1 show very 
clearly a marked want of proportionality in 
a pair formed by ordinary crown and ordi- 
nary flint and the advantage gained by 

F G 

H 1 

F Q 


CcowngiM B C D F 

b i — i — t — t 

Flintgl.13 B C D F 

Fig. 1. 

Representing the disproportionality of the partial dispersions in crown and flint. 
a : Ordinary crown and flint according to FRAUNHOFER’S measurements. 
b : FRAUNHOFER’S improved crown and flint according to FRAUNHOFER’S measurements. 
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Fraunhofer in this respect by the new pair 
On formed of crown M and flint 13. 
o 

Fraunhofer did not desist from these 
experiments and in December 1823 he men- 
-£ T tioned the fact of having achieved marked 
F> e < improvements in his sample meltings. But 
a s the data were then not given. 

His premature death, on the 7th June of 
of 1826, put an end to this really scientific 
gn management of the Bavarian optical factory, 
col From numerous appreciations of his work — 
, 0 ^ by English and French scientists also — we 
can to-day only infer his incomparable 
"ba mastery respecting the optical problems of 
ph his time, 
th 

With reference to the diminution of the 
ey secondary spectrum the most remarkable 
(p instance of practical work between the 
efforts of Fraunhofer and those at Jena 
K must be ascribed to the collaboration of 
gt, M. V. V. Harcourt and G. G. Stokes from 
in 1862 to 1871. In 1874 we even hear of a 
al telescope objective with small secondary 
01 spectrum ; in connection with this experi- 
^ ment the English glass works of Chance Bros. 

made, in 1874-75, an experiment with 
a the Titano-silicic crown (on the suggestion 
s! of Prof. Stokes) on a large scale in the hope 
p of having it employed for telescopes with 
^ reduced secondary colours. Although the 
a result did not come up to expectations it 
e must be noted here as the first large, melting 
of new glass made with the object of placing 
practical opticians in a position to achieve 
sensibly better correction of their instal- 
ls ments. 

E The new' impulse to colour correction 
^ given at Jena from 1871 onwards was 
j independent of Fraunhofer’s work as it 
! resulted from scientific endeavours under - 
J taken for the improvement not of the 
telescope but of the microscope objective. 
The new r ideas were formed by E. Abbe, a 
young mathematician, who in 1870 success- 
fully undertook the arduous task of follow- 
ing the rays from the object point through 
* the microscope objective by means of 


trigonometrical calculation. He soon found 
the principal obstacle to a good correction 
to lie in certain chromatic aberrations 
completely different from the disproportion- 
ality of the partial dispersions in crown and 
flint, or, in other words, different from the 
secondary spectrum. Although in the total 
of chromatic aberration this effect due to the 
secondary spectrum was also present, it 
formed only an insignificant part compared 
with the other error, called by Abbe the 
chromatic difference of spherical aberration. 

He soon directed his whole attention to 
this predominant part of the chromatic 
aberration. In order to form an estimate of 
the improvement given to the image by its 
annihilation or correction, he introduced 
into his trial systems some fluid media as 
lenses. They were, of course, enclosed by 
two glass lenses serving as a front and as 
a back shell. His trials of 1873 and 1876 
showed an image vastly improved after 
removal of the chromatic difference of sphe- 
rical aberration. Such fluid lenses were 
necessitated by his plan in so far as it was 
feasible to reserve one of the two inner or 
contact surfaces of the fluid lenses to combat 
the chromatic difference of spherical aberra- 
tion alone. When reviewing his own work 
in 1893, he emphasised the theoretical 
progress achieved with these early trial 
systems containing fluid lenses in so far 
as the aim and the direction of Schott’s 
great achievement in founding new glass 
types was already fixed by these purely 
theoretical experiments. Heedless to say 
that these two systems with fluid lenses 
were never destined to he sold as ordinary 
microscope objectives ; they were planned 
only for the instruction of both leading men, 
Abbe and Zeiss, by allowing them a glimpse 
of the microscope objective of the future. 

He contributed an article to the two 
volumes of critical observations on the 
Loan- Collection of 1876 published by Hofmann 
in 1878, and he showed the real reason for 
the state of microscope optics as revealed 
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with the help of this instructive collection, 
by pointing to the far too restricted choice 
of glass types accessible to the practical 
optician. So he formulated his new condi- 
tion for the correction of the chromatic 
difference of spherical aberration : new 
optical glasses are necessary, combining 
either low refraction with rather high dis- 
persion, or high refraction with rather low 
dispersion. Abbe’s new condition may also 
be expressed in the following manner : a 
glass of a certain dispersion being necessary, 
a freer choice for the refractive index should 
be open than with the old series of silicate 
glasses, where higher dispersion was always 
coupled with higher refraction and vice 
versa. 

For a graphic representation of Abbe’s 
theoretical postulate we shall insert a graph 
published in 1899 for showing up the advan- 
tage offered by the then new Jena glasses. 
Tn corresSpondence with Abbe’s ideas, every 
melting in Fig. 2 is represented by a point 



Fig. 2. 

Graph illustrating ABBE’S postulate and its fulfilment 
by the new Jena glasses. 


■whose abscissa gives the mean refractive 
index and the ordinate indicates the 
dispersion uq ' — ?* D . (This special value w r as 


chosen, because in the book of .1899 the 
photographic objective had been treated.) 

The series of old glasses (represented by 
dots) forms roughly a straight line ; therefore, 
the dispersion being prescribed, the comput- 
ing optician has no choice for the mean 
refractive index or vice versa. It is different 
with the new Jena glasses of 1886 and later 
(represented by circlets). Here a certain area 
is covered ; in other words, a certain value 
of the dispersion (e.g., 0 *014) being given, the 
choice for the mean refraction is still open 
over a considerable interval (c.g., 1 -53 < ?i D < 
1-605). 

Abbe thought it possible in 1878 that 
scientific bodies in the different countries 
might successfully instigate their optical 
factories for working in this direction. 

The actual development of the new ideas 
took, however, a different course : Abbe’s 
article in Hofmann’s collective volumes w r as 
itself the means' of bringing him and 
O. Schott together. A new 7 era in the making 
of optical glass w T as forming itself, as a 
mathematician knowing (as we said before) 
the direction and the aim of the intended 
progress was brought into contact with an 
energetic and highly inventive founder of 
glass. English readers may suitably remem- 
ber the consequences of the joint work of 
Harcourt and Stokes on Fraunhofer’s postu- 
late. On two different occasions G. G. 
Stokes himself insisted on the importance 
of influences due to one partner on the other 
and vice versa. 

With the successful Jena Glass-Works the 
case was similar ; its great success cannot 
he ascribed to one of the two partners 
predominantly : it was a combined achieve- 
ment due to their coalition. 

As early as January 1881 they began to 
work unitedly, having always before their 
eyes the production of new- glass types more 
or less similar in effect to the fluid media. 
Early in 1882 O. Schott took up his abode 
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in Jena and in March of the same year they 
prepared a report of the new hopes and 
expectations based on their extensive labora- 
tory work in founding, measuring and discuss- 
ing nearly a hundred different sample melt- 
ings. This report was virtually written for 
the Prussian Government, as a body willing 
to raise the mechanical arts in Germany to a 
higher level. It was very favourable for 
this plan that one of the higher officials 
concerned, W. W ehrenpf ennig, was much, 
impressed by Abbe’s personality. State help 
was actually forthcoming (in two instalments 
of 25,000 and of 35,000 Marks equal to a 
total of about £3,000 at that time), so that 
the four leading men in Jena, Abbe, Schott, 
father Zeiss and his son, were able to erect 
a glass-works especially for new glass types. 
Needless to say that both postulates, the 
old one by Fraunhofer and the new one 
by Abbe, were considered ; but it stands to 
reason that the principal endeavours at that 
time were directed towards the new postulate 
as a decided success in this direction was of 
vital importance for the microscope factory. 
A ery soon, in the autumn of 1883 3 the first 
specimen of an ap achromatic objective was 
ready, in other words a microscope objective 
spherically corrected for two colours and free 
from secondary spectrum. The correction of 
these two principal aberrations gave to the 
new form the advantage of a much sharper 
image able to bear a far greater magnifica- 
tion by the eye-piece. Other objectives were 
in the course of preparation and were tested 
in the next year. 

The year 1885 was reserved by the uew 
glass foundry for coming into touch with 


the practical opticians of the country and 
in July 1886 the concern was able to publish 
its first Scientific Catalogue of Optical Meltings . 
Many of them were new types and at the same 
time Abbe’s new scheme for the scientific 
description of each melting was put into 
practice. 

Nearly at the same date the complete 
series of the new apochromatic objectives 
was published : it proved what a judicious 
selection of new optical media could effect in 
combination with an equally well-directed 
calculation w ork . 

Although Fraunhofer’s first steps had been 
taken in the same direction more than 70 
years before — and the work of Stokes and 
Karcourt may also range in this line — for 
the eighties the idea was quite new r and in 
the retrospect even startling that in Jena 
the foundry and the optical works were— 
in a scientific sense — not independent of each 
other, but that the foundry acted on the 
hints given hv the scientists conducting the 
extensive calculations. 

So, later on, the heavy baryta crown 
glasses were markedly improved as the 
planning of the Jena anastigmatic allowed 
to infer their great economic future. A 
similarly wide appreciation was in store for 
the specially limpid boro-silicate-crown that, 
was to be used extensively for the prism 
glasses from 1893 onwards. And in conclu- 
sion we may refer to the nearly ideal achieve- 
ment of Fraunhofer’s condition of higher 
achromatism, when the pair of glasses at 
first introduced as telescope crow~n and 
telescope flint w r as made available. 
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REVIEWS. 


The Future of Marriage in Western Civi- 
lisation. By Edward Westermarek. (Mac- 
millan & Co.. London.) 1936. Pp. xiv + 
281. Price 12s. 6d . net. 

This work is a dispassionate and scholarly 
presentation of a subject, whose inherent 
interest holds a strong appeal not only to the 
social anthropologist but also to the general 
reader. The investigations of the author 
have led him to conclude that the family 
instinct is far too deep rooted in human 
nature to be eradicated, whatever vicissitudes 
might overtake the economic life of man, 
and therefore marriage as a social institution 
is bound to survive as a permanent feature 
of sex relationship. At the same time he has 
pointed out that divorce will become com- 
paratively easier and that even sexual acts 
outside the conjugal limits would likely lose 
the moral censure and penal legislation, under 
which they are now laid. The author 
maintains that his conclusions are not based 
on the general tendencies of to-day, but that 
they have been reached from the assumed 
continuance of those feelings which trace the 
origin of marriage and family life, and the 
ingrained taste for variety in sex experience. 
It is true. that when conjugal and parental 
sentiments should disappear as the result of 
reaction due to the increase of knowledge and 
stern economic necessities, then marriage and 
the family system also must vanish. The 
assumptions of the author possess a consider- 
able degree of certainty so far as the near 
future is considered, and to that extent the 
main thesis of the book is indisputable. 

The first chapter is devoted to examining 
the theories regarding the meaning and 
origin of marriage, and generally they account 
for the lasting association of the sexes on 
the assumption that in animals, more 
especially among the anthropoid apes, there 
is an uninterrupted sexual capacity. It is 
also x j( >inted out that the marital and 
parental instincts seem to be necessary for 
the existence of certain species, and conse- 
quently the male and female of such species 
keep together after the breeding season, thus 
providing the necessary basis of marriage, 
wdiich according to Westermarck’s original 
definition is “ a more or less durable con- 
nection between male and female, lasting 
beyond the mere act of propagation till 
after the birth of the offspring. ” Stripped 


of the accretions imposed upon it by the 
church and society, marriage is fundament- 
ally the lending of a woman’s body for the 
use of man who for the pleasure of it, sup- 
ports her ; it differs from prostitution in the 
fact that in the latter the leasing of 

the body is periodical and more than 

one man is involved. Marriage takes 

its origin not primarily from the sexual 
congress, but from the habit of man 

and animals leading a gregarious life for 
the purpose of protection, and breeding is 
subordinate to the more dominant concern 
of the safety of the group. A communal 
life with primitive instincts of protection 
implies the existence of promiscuous sex 
relationship, and the evolution of the family 
idea follows the shifting of man’s allegiance 
from the community to the individual. The 
stabilisation of the family is based on the 
gradual discovery by man that it is capable 
of functioning as an efficient and self-con- 
tained economic unit, organised for self- 
protection, and the idea that exogamy 
materially increases the economic and defen- 
sive power of the family is perhaps the 
foundation of the cruder forms of social 
organisation. Where, however, animals are 
superiorly endowed, they have remained 
solitary, and their sexual association is 
fugitive, the female undertaking the protec- 
tion and education of the offspring till the 
latter are sent into the w r orld. Primitive 
man being defenceless, lie must have banded 
himself into groups for protection from 
wild beasts and must have found common 
shelter against the inclemencies of weather, a 
mode of herd life best fitted for survival ; and 
loyalty to the community being most advan- 
tageous in primitive life, is reflected in modern 
civilisation as social and racial instincts. 

Whether promiscuity of sex relationship 
preceded or not the regulation of individual 
sex relationship in the human race, is not 
to be judged by the ethnic evidence based 
on researches of the surviving savage groups, 
but we should go back to their predecessors, 
for the existing savage tribes have been 
undergoing a process of development, though 
within a limited sphere, and as the result of 
this influence many of their customs and 
habits must have undergone a corresponding 
evolutionary change. Ho social anthro. 
pologist can maintain, that the existing 
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primitive groups have retained unaltered 
the picture of life as lived by their ancestors, 
however static such groups might appear to 
the more rapidly changing modern world. 
Professor Westermarck might perhaps agree 
with the views of I wan Bloch and Briffault, 
if he should extend his researches into the 
condition of human existence immediately 
preceding the tribal organisations, before 
their bundle of customs, laws, superstitions 
and taboos came into existence. 

The second chapter deals with the three 
essentials of normal marriage, viz., sexual 
impulse, the relation between husband and 
wife apart from it, and procreation, which 
are all sources of much happiness. The 
chapter also includes a discussion on birth 
control and love on each of which opinion 
is bound to differ. 

The subsequent chapters treat of subjects 
such as the causes of matrimonial unhappi- 
ness, — sexual maladjustment, adultery and 
jealousy, and they contain a wealth of 
information, which, while necessary for a 
comprehensive knowledge of these social 
problems, shows that no two anthropo- 
logists hold the same opinion. These topics 
cannot be treated on the rigid basis of the 
exact sciences and the conclusions cannot be 
expressed with any degree of mathematical 
precision and accuracy. The reason is 
obvious. The causes and factors which are 
investigated by the social anthropologists are 
too many and too diversified, besides being 
obscure, to be comprehended as the simple 
elements of a single physical or chemical 
phenomenon, and the nature of the subject 
therefore lends itself more for metaphysical 
speculation than experimental verification. 
Where questions of interpretation arise, 
there is always ample room for divergence 
of doctrines, and we shall briefly examine 
some of them. In Chapter XI there is a 
clever discussion of sexual behaviour and 
morality, and dealing with abnormal beha- 
viour, Westermarck points out that ^gene- 
rally speaking there is a remarkable lack 
of inclination for sexual intercourse between 
persons who have been living closely together 
from the childhood of one or both of them. 
This has been recognised by various writers 
as a psychological fact proved hy common 
experience, and is attested by statements 
from different parts of the world. Even 
among the lower animals there are indica- 
tions that the pairing instinct fails to be 
stimulated by companions and seeks stran- 


gers for its gratification. This indifference 
is very generally combined with sexual 
aversion when the act is thought of, — 
aversions that are generally felt . lead 
readily to moral disapproval and prohibitory 
customs and laws.” This is the theory of 
incest. Westermarck, however, recognises 
that in ancient times kings and ruling 
chiefs permitted their children to marry 
each other with the aim of maintaining the 
purity of the royal blood. Historians and 
anthropologists inform us that during the 
early stages of the evolution of societies, ties 
of kinship which modern man treats with 
respect offered no impediment to sexual 
unions without any thought of the purity 
of the blood. It seems to us that the 
horrors of incest have been engraved on the 
human conscience with great difficulty and 
hy a long process of education. Wester- 
marck ’s observations on the lower animals 
may not be correct in their entirety, for in 
the gregarious animals brotherhood and 
sisterhood, which are distinctly human con- 
cepts, do not impose obstacles in the way of 
sexual attraction, and if the male and female 
members try to secure mates from the neigh- 
bouring herds, it is more with the object of 
adding more members to their community. 
If there w r ere aversion, then the size of the 
herd would not grow. In the case of solitary 
animals, in which brothers and sisters 
are separated in an early period of life, it 
would be difficult to maintain that there is 
in them inherent aversion so as to prevent 
incestuous intercourse. Besides, is it a fact 
that there is a lack of inclination for sexual 
intercourse between persons who have been 
living close together from the childhood of 
one or both J ? We are disposed to think that 
this lack of inclination manifests at a maturer 
age, after the individuals have been educa- 
ted at home, school, the church and society 
about the sacred character of kinship, the 
filial and parental duties, obligations and 
relationship, and during all this prohibitory 
period of education the sexual ardour 
between brothers and sisters is systematically 
and absolutely starved. The effect of such 
starvation and the influence of social opinion 
must produce indifference which is strength- 
ened hy the desire of gaining and maintaining 
the good opinion of the society to w r hich the 
individual is introduced as a member. Is 
there an inherent aversion between sisters 
and brothers or is the close companionship 
a sufficient cause for producing it ? It is 
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rather due to the vigilance and discipline 
at home, which, joined to the influence of 
the church and the public opinion of the 
society, renders the attraction so obsolete 
as to become incapable of being stimulated 
at a later period. The horror is not inborn 
as an integral part of the mental constitution. 
We can account for the savage communities 
giving up incestuous practice on the assump- 
tion that sooner or later they must have 
been led to the discovery that marriage of 
children outside the limits of kinship was 
an economic gain to the family, and its 
extension by ties of marriage gave additional 
strength both for offensive and defensive 
purposes. The moral idea may not have 
been at the root of this arrangement, and it 
was obviously imposed upon incest to rein- 
force the economic advantage gained by 
the new departure. We believe that the 
disapproval of such savage communities as 
do not practise incest, was the outcome of 
the stem economic necessities of primitive 
life, and aversion, in the sense in which 
Westermarck uses the term, must be foreign 
to them. The first part of this extremely 
interesting chapter (XI) is occupied with 
a clever and convincing exposition of moral 
concepts as ultimately based on one or the 
other of the emotions of disapproval and 
approval . 

There are two factors which might militate 
against the attainment of uniformity in the 
moral sphere. These are the rapid growtli 
of the economic independence among women 
and the increasing practice of birth control. 
The history of the last fifty years bears 
witness to the growing and continuous 
influx of women into wage-earning employ- 
ment, and the effect of economic change on 
the moral sentiments on the one hand, and 
the continuance of dependence of women on 
manage for livelihood on the other, must 
be far-reaching, unless counteracted by 
other forces which are at present obscure. 
Westermarck thinks that because the in- 
stinct of family life is part of the animal 
inheritance of man, marriage is bound to 
survive the modern economic revolution, 
but even from economic considerations it is 
perfectly arguable that in the distant future 
the marriage tie is likely to be relaxed, 
favouring the tendency to irregular unions, 
though Westermarck thinks that children 
will be the deciding factors of the continuance 
of marriage as a social and economic insti- 
tution. The argument of children loses 
ground when we reflect on the influence of 


the extensive practice of birth control on 
morality. 

In certain views advocated by Wester- 
marck, there may be divergence of opinion, 
but nevertheless we cannot refrain from 
expressing our admiration of the candour 
and sincerity with which he has approached 
the problems, and the truly scientific spirit 
which characterises his discussion of them. 
The book will always be treated as a great 
contribution, and will be widely read with 
pleasure and profit. 

Einfiihrung in die Quantenmechanik. By 

Dr. E. Eues. Being a Reprint of the 

Theoretical Part of Handbuch der Experi- 
mental- physik, Ergdnzungs-Werlc , Vol. IT. 

(Leipzig : Akademische Verlags-gesell- 

schaft M. B. H.) 1935. Pp. viii + 224. 

Price Stiff Covers 14 R.M. 

After a phenomenally rapid development, 
the subject of Quantum Mechanics has now 
readied a stage where its applications to 
the details of phenomena can be left to 
ordinary workers and the creators of 
science occupy themselves . with examin- 
ing the sufficiency of its foundations, its 
philosophical implications and the directions 
in which further progress is to be sought. 
Though the 4 'Copenhagener Geist” inclines 
to further sacrifice of classical positions in 
the same direction in which Quantum Mecha- 
nics has progressed since its statistical 
character began to be more and more 
emphasised, Einstein considers the descrip- 
tion of Reality it provides to be incomplete 
and Schro dinger himself seems to he 
dissatisfied with its prediction of uncertain 
values associated with well-defined instants 
of time. Some doubt is also being cast on 
the validity of the laws of conservation of 
energy and momentum in individual pro- 
cesses. The structure of Radiation is the 
subject of many different theories, and with 
it, the relation between the particles and 
waves of wavemechanies forms a chapter 
which does not admit of certain assertions 
or final views. At such a stage an exposition 
of the present position with emphasis on 
the implications and limitations of current 
methods is a great desideratum and the 
work of Prof. Pues eminently supplies the 
want. The publishers have rendered a 
service to many readers by thus re-issuing 
the work of one who was associated with 
Schr 6 dinger in those eventful days when 
wave-mechanics was born and grew so 
rapidly, and making it available in this 
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handy and cheap form. For fourteen Marks 
we thus get a book packed with information 
and its possessor will not look in vain for 
instruction on any aspect of Quantum 
Mechanics except the insufficiently estab- 
lished and rapidly changing subject of 
Quantum Electrodynamics with its numerous, 
conflicting and only partially successful 
theories. Matrix methods, however, are not 
presented in any detail, the emphasis being 
naturally laid on Schrodinger’s methods, 
but Dirac’s theory of the electron and posi- 
tron is given in detail and a good deal of 
space is devoted to the wavemeehanics of 
systems and the approximation methods of 
Hartree for example. Heisenberg’s w r ork 
also has been freely drawn upon, particularly 
his “Physikalischen Prinzipien der Quanten- 
theorie”. Thus his beautiful discussion of 
the uncertainty principle in its application 
to various hypothetical experiments is fully 
summarised in a small number of pages. 
To save space, the main theory is given in 
ordinary print while details and examples 
are set in small type. Even with this 
device the compression necessary has some- 
times been rather excessive. For example, 
the demonstration that a Gaussian distribu- 
tion of errors is the one which leads to a 
minimum value for A p- A q occupies two full 
pages in Heisenberg’s book but is here 
compressed into a quarter of a page by quot- 
ing a few r steps here and there. For the same 
reason mathematical results are freely 
assumed, e.g ., the method of determining the 
eigenwerte is not given in connection with 
the oscillator and the rotator. The polyno- 
mial method is, however, shortly illustrated 
in connection with the hydrogen atom. In 
fact, the notes in small type appended to the 
various sections provide an almost complete 
resume of the applications of quantum 
mechanics to atomic theory. The diffrac- 
tion of matter waves and impact phenomena 
form the subject of another chapter. Al- 
though originally appearing as an article in 
the Bandbuch der Experimental physik , 
the volume is of even greater use in its new 
form. The present situation leads one to 
the hope that this volume may be supple- 
mented by a second part in the way in which 
Horn’s Atom-mechanik was, fulfilling the 
prophecy he so happily expressed by calling 
his book of 1924 ‘Part I’. The printing 
and get-up are of the same uniform excellence 
which we associate with the Bandbuch der 
Experimental physik . Our thanks are due 
to the Publishers for making this excellent 
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work easy of reach to a wider circle of 
readers. 

T. S. S. 


The Chemistry of Synthetic Resins. JBy 
Carlefcon Ellis. 2 Volumes, Illustrated, 
Medium 8 vo. (Reinhold Publishing Corpo- 
ration, Hew York.) 1935. Pp. 161.5. Price 
£4-17-6. 

The more exacting and descriminating 
demands of a flourishing industry offer the 
necessary stimulus for conducting research 
through which its requirements are satisfied. 
This process often leads to unexpected 
results of far greater importance than the 
one anticipated and incidentally opens out 
possibilities of creating newer products of 
far greater utility, and the field of synthetic 
resins is replete with innumerable examides 
of this kind. 

The phenomenal growth of the finishing, 
the plastics, the insulating and the bonding 
industries during the past decade, has been 
entirely responsible for the vast amount of 
research that has been carried on and for 
the bewildering variety of resins which 
have been produced. This enormous re- 
search activity is reflected in the two monu- 
mental volumes on the Chemistry of Synthe- 
tic Resins under review. 

The- creation of the innumerable species of 
synthetic resins, a comprehensive literature 
survey of which is provided by the present 
work, has been rendered possible by the 
wide range of raw materials which have been 
harnessed in their production. Although 
every product synthesised in the test tube 
has not been commercialised, it has contri- 
buted towards systematising our knowledge 
of the causes and nature of resinification, a 
discussion of which appears in the earlier 
chapters of the first volume. The commercial 
success of a synthetic resin, however, depends 
upon the relative inexpensiveness and availa- 
bility of the raw materials. 

Each class of the resins has been systemat- 
ically treated ; the chemistry of their 
formation and the technology of their produc- 
tion are described in detail. This is followed 
by a description of its mechanical and elec- 
trical properties and its behaviour and 
adaptability as a raw material for various 
industries. Sufficient technical information 
has, therefore, been included in the volumes 
and has been presented in a manner so 
that an experienced and versatile industrialist 
will be stimulated to think of new applica- 
tions of the product. Special attention has 
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been paid to the adaptability of the product 
for plastic moulding. 

The volumes, therefore, constitute a 
thoroughly documented and highly authori- 
tative fount of information on all that is to be 
known on the chemistry of synthetic resins 
and its technological applications. 

M. S. 


Comprehensive Treatise on Practical 

Mechanics. By J. M. Lacey, m.i.c.e. 

(The Technical Press, Ltd., London.) 1930. 

Pp. vi 4 320. Price 18 sh. 

Books on Mechanics generally contain 
only the theoretical principles of the subject, 
while the application of these principles in 
actual practice is dealt with in treatises on 
Applied Mechanics. It was a happy idea 
of Mr. Lacey to combine these two aspects 
in his book A Comprehensive Treatise on 
Practical Mechanics . 

The. book is divided into two main parts, 
with an introductory first, part dealing with 
the general laws of gravity, mass, force and 
velocity. Part two deals with the principles 
of statics, Le., of the action of forces on 
bodies at rest and part three treats of dyna- 
mics, i.c., of the action of forces on bodies 
in motion. In both parts, the fundamental 
laws of Isewton are taken as the basis from 
which the principles involved in designing 
framed structures, beams, masonry dams, 
fly wheels, etc., are evolved. A few more 
practical examples, such as those of the 
action of governors, on the effect of motion 
in a resisting medium, the action of springs, 
and constrained motion such as that ordi- 
narily found in machines, would have made 
this volume more comprehensive. The book 
is carefully written and shows that the 
author has almost thoroughly mastered liis 
subject. A study of the book w r ill give the 
reader a good grasp of the fundamentals of 
Engineering — which, after all, is practical 
Applied Mechanics. The practical engineer, 
if he goes through the book, will find his 
time well spent, as it will give him the 
necessary theoretical knowledge for inter- 
preting many practical problems in a 
reasoned way. It will be a good addition to 
liis library. 

K. B.K. B. 


A Treatise on Screws and Worm Gear, 
their Mills and Hobs. By P. Carmac. 
(Chapman &> Hall, Ltd., London.) 1936. 
Pp. xi -j- 138. Price 21.9, 


The book supplies a long-felt want by the 
designers of mills and hobs. Major portion 
of the book deals with the mathematical 
analysis of the properties of movement, 
helicoids and envelopes, which is necessary 
for the correct design of gears and hobs. 
An idea of the contents of the book can be 
obtained from the following extract from 
the preface to the book. 

The introductory chapters give the 
general properties of motion with special 
emphasis on screw motion, the envelopes of 
surfaces having screw 7 motion, and the 
geometry of the helicoid. The application 
of the theory to the solution of technical 
problems on the standard forms of screw 
and worm thread is then proceeded w r ith 
and the tool forms for their production 
are investigated. These include thread mills 
and hobs. Reciprocating rack cutters are 
examined as special cases of rotary cutters. 
By the analysis of screw motion into a pair 
of instantaneous rotations a relatively simple 
treatment of the subject becomes possible ; 
the mill or hob conjugate to a given screw 
thread is determined by methods analogous 
to the familiar method of the instantaneous 
centre of rotation for conjugate tooth profiles 
in plane motion. The converse problem, the 
type of screw thread, generated by a given 
form of rotary cutter or hob, is also solved. 
In every case the curve of contact of cutter 
and screw is obtained. The discussions on 
worm threads are extended to spiral and 
helical gear teeth, hobs for spline shafts 
and polygon profiles and single position 
hobs. The book concludes w 7 ith a chapter 
on worm gear contacts in which both graphi- 
cal and analytical methods are given for 
the construction of 'the surface locus of 
contact of worm and worm wheel.” 

The book has been well written and illus- 
trated with examples wherever necessary. 
It should find a place in all technical 
libraries. 

E. K. B. 


Organic Synthesis, Vol. XVI. Edited by 
J. B. Johnson. (Chapman & Hall, London ; 
John Wiley & Sons, New York.) 1936. 
Pp. 104. Price 89. U. 

The present volume gives the preparation 
of 28 substances and in an appendix some 
later references to the preparations in the 
preceding volumes. Some additions and 
corrections for the previous volumes are also 
included. It is needless to say that the 
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present volume has maintained the high 
standard attained in previous volumes. 
'Organic Syntheses’ have now become indis- 
pensable for research laboratories all over 
the world. The appearance of a new volume 
is eagerly looked forward to, by organic 
chemists. The present volume will not 
disappoint them. 

The volume contains the following prepa- 
rations. — (1) Alanine ; (2) 4-Aminoveratrole ; 
(3) %-Butyl Nitrite ; (4) n- Butyl Phosphate ; 

(5) Coupling of o-Tolidine and Chicago Acid ; 

(6 ) Sym.-Dimethylhydrazine Dihydrochlo- 

ride : (7) Unsyrn. -Dimethyl hydrazine Hydro- 
chloride ; (8) 2, 5-Dimethylpyrrole ; (9) 1, 4- 
Diphenylbutadiene ; (10) Epichl orohy drin 

and Epibromo hydrin ; (11) Ethyl Phenyl - 
malonate ; (12) Ethyl n-Tridecylate ; (13) 
n-Heptoie Acid ; (14) w-Hexaldehyde ; (15) 
Isonitrosopropiophenone ; (10) Methyl Benzyl 
Ketone ; (17) Methylhydrazine Sulphate ; (18) 
p-Nitrobenzyl Bromide ; (19) 4-Nitrophthalic 
Acid ; (20) 4-Nitrophthaliinide ; (21) Pel- 

argonic Acid : (22) Phenanthrene-2- and 3- 
Sulfonates : (23) Phthalaldehyde Acid ; (24) 
Phthalide ; (25) Quinone ; (20) Succinimide ; 
(27) Tetrahydrofuran : (28) Sym.-Trithiane. 
The reviewer has already repeated one or 
two preparations, e.g., that of succinimide 
and 4-nitrophthalic acid and found, as is 

; usual with this series, that the yields are 
. exactly as stated. The preparations like 
3 phenanthrene-2- and 3-sulphonic acids, pel- 
j argonic acid, isonitrosopropiophenone would 
( t)e extremely useful in view of certain recent 
1 developments which require these as start- 

31 ing materials. 

1 J. N. R. 

f 

^ Practical Problems in Botany. By W. W. 
j Robbins and J. Isenbarger. (John Yiley 
, & Sons, Inc., New York ; Chapman & Ilali, 

j London.) 1938. Pp. 402. Price 10 .s\ 

t Botany, the science of plants, claims 

t dominion over more than ninety-five per 
t cent, of the living matter on the surface of 
f the earth. It offers unbounded scope for a 
£ study which is both attractive and imposing 
for young people. 

j Opinions differ as to what should consti- 
tute an elementary course in Botany. It 
| must be remembered that only a few of our 
Intermediate students can take up LTniver- 
v . sity courses. Several of them go to medical 

2 schools and colleges and an increasing 
number take up the study of agriculture, 

* but there always remains a large residue of 


others, who have to stop their instruction 
entirely and merely add to the unemployed. 

To the student in all these categories, 
except the first, it is urgent that the first 
course in Botany should serve as a general 
introduction to the subject — a respectable 
minimum that must form a part of the 
intellectual equipment of every educated 
citizen. 

The authors have provided us with an 
excellent little book that meets this purpose 
admirably. As the title itself suggests, the 
plan of presentation is essentially practical 
and for a proper appreciation of the facts 
given in the book the student must.do a 
considerable amount of practical work not 
only in the laboratory, but also in the garden 
and the field. 

At the end of every chapter there is a 
small list of exercises and questions which 
force the student to do some of his own 
thinking, but in most cases the answer will 
come forth readily. For more serious stu- 
dents there is a useful list of references which 
appears to have been selected with great 
care. 

Throughout the text there are suggestions 
and interpolations on the possibilities of 
improvement of the home environment 
based on an intelligent application of the 
knowledge of the principles of plant growth. 
Culture of indoor plants, vegetable and 
flower gardening, preservation of foods, 
bacteria and their relation to disease as well 
as soil fertility, all find their due share. 
In Chapter Y there is a good discussion of 
the failure of. flowers to set fruit and the last 
chapter gives a particularly atractive account 
of the ways in which plants affect the lives 
of man. 

The reviewer read through the book with 
the greatest interest — almost at one stretch 
— and he shares the hope of the authors that, 
if properly used, it will lead the student 
to the development of the elements of 
scientific thinking and increase his personal 
efficiency by making him a more cultured 
citizen. 

It is a little disappointing to find that in 
such a well- written text some of the illustra- 
tions are amateurish, but there can be no 
denying that a book like this should be 
recommended for collateral reading to all of 
our elementary students who, in the prepa- 
ration for the inevitable examinations, often 
lose a great deal that they must know. 

Maheshwaei, 
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Zoology for Intermediate Students. By 

Visliwa Nath, m.sc. (Panj.), pIi.d. (Cantab.), 

f.u.m.s. (Uttar Cliand Kapur & Sons, 

Lahore.) 1936. Pp. iii -f 495 + xvii, one 

coloured plate and 176 figures in text. 

By the publication of Dr. Visliwa Nath’s 
text-book of Zoology for Intermediate 
Students the beginners in the subject are 
now provided for the first time with a lucid 
and not very technical account of the com- 
mon Indian “ types ” studied in almost all 
the universities of the country. The appear- 
ance of such books is commensurate with 
the increasing popularity of the subject in 
the university curriculum and its great 
bearing on the problems of agriculture, 
veterinary, animal husbandry, etc. Dr. 
Visliwa Nath is a gifted writer and being 
himself a lecturer to the Intermediate 
students of the Panjab University has 
exercised considerable care in not overload- 
ing the book with details not required by 
the beginners. Bor the sake of clarity he 
is obliged in places to give details but they 
are placed in smaller type so that the average 
students can pass over them in their first 
reading, while the brilliant students may 
benefit by the additional information pro- 
vided in them. 

The anther has found from his experience 
of teaching that the following plan is very 
useful to initiate the beginners in the sub- 
ject : e£ The preliminary lectures to the 
recruits should be on the meaning and scope 
of biology, properties of living objects, 
chemical and physical structure of proto- 
plasm, physico-chemical conception of life, 
spontaneous generation, source of proto- 
plasmic energy, saprophytism and parasitism, 
and a bare statement of the cell -theory and 
the cell. After this grounding in general and 
fundamental phenomena of life, the teacher 
might start lecturing on the types. A 
beginning may be made with the frog which, 
in spite of what has been said to the con- 
trary, is still the most convenient principal 
type, — and then through Amojba , Para- 
mecium , malarial parasite, Obelia or Ilydra , 
PJicretima , and Cockroach on to the Babbit. 
Now will be the time to do principles of 
classification and a general survey of the 
main animal groups with special reference to 
ecology. The teacher might then revert to 
general zoology and deal with cytology, 
evolution and genetics, using his own discre- 
tion as to how much he has to say. For, 
in the author’s view, general zoology has 


3 ? 

been dealt with in the book in some detail 
and this should make the book useful to the 
B.So. students.” 

The book is divided into 28 chapters, of 
which the first K>, comprising 123 pages, are 
devoted to general zoology. Chapters 11 to 
26 give a treatment of fiC types ” and of these 
10 chapters are devoted to “ Frog ”. The 
other types dealt with in the book are 
Amo'ba, Paramecium , Malarial Parasite, 
Ilydra , Obelia , Earthworm, Cockroach, and 
Babbit. In the last two chapters, principles 
of classification and a general survey of the 
animal kingdom is given. 

After a careful perusal of the book the 
reviewer endorses the view of Prof. George 
Matthai that “ Students of Intermediate 
Zoology will find in this book a clear and 
concise statement of the essentials of 
Zoology.” 

S. L. H. 


The Geological Map. By Kenneth W. Earle, 

n.sc., f.g.s. (Methuen & Co. Ltd., London.) 

1936. Pp. vi + 92. Price 3-9. 6d. 

This is a small hand-book of structural 
geology, with special reference to the study 
and interpretation of geological maps, intend- 
ed for elementary students of geology and 
geography. Within the short space of about 
a hundred pages, the author briefly describes 
the various important structural features 
commonly noticed in rocks, giving actual 
examples from the geology of the British 
Isles. Pointed emphasis has-been laid on 
important conclusions which the student 
has constantly to bear in mind wiiile study- 
ing geological maps. The treatment of the 
subject is definitely of a practical character 
and the book is profusely illustrated, the 
chief method of illustration used being that 
of solid models which will greatly help the 
student to visualise geological structures 
“ not only from the aspect of the surface map 
but also simultaneously in sections both in 
the directions of the dip and the strike 
of the strata”. In his ow:n w r ords, the 
author’s objective in writing these pages 
“has been to produce a book which, by the 
use of only the most simple language, and 
by the suppression of all superfluous detail, 
shall be intelligible to students of geography 
and geology alike” ; and there is no doubt 
that he has succeeded in doing this. The 
general get-up of the book is excellent. 

L. Kama Kao. 
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Spiders of Lahore. By Sukh Dyal, m.sc. 

(Bull, of the Dept, of Zoology , Punjab 

University. Banna of Lahore, No. 4.) 

1935. Pp. 119-252. Price Bs. 4-8-0. 

The idea of publishing zoological bulletins 
embodying the results of study of Indian 
fauna is laudable enough but when the publi- 
cation reaches a standard of the type 
attained by the volume under review, it 
becomes a distinct asset to Indian zoological 
literature. Mr. Sukh Dval has attempted 
a task of immense difficulty and lias credi- 
tably achieved it. 

The material for the study has been 
collected from the town of Lahore and 
its outskirts and comprises 121 species 
belonging to 65 genera and 20 families. Of 
these 46 species are new to science. The 
author has deservedly paid great attention 
to the Attid group of spiders, which have 
received very meagre consideration at the 
hands of systematises in India and he claims 
to have discovered 16 new species in this 
family alone. 

A useful account of the external anatomy 
of a spider is given at the outset followed 
by a key to the families of spiders found in 
Lahore. The species are treated in great 
detail. A useful glossary is given at the end, 
and also a complete bibliography. The 
illustrations are excellent and the get-up of 
the volume, printed at the Civil and Military 
Gazette, Lahore, leaves nothing to be 
desired. 

We congratulate Mr. Sukh Dyal on his 
excellent achievement and hope that his 
■work will stimulate zoologists in other 
provinces to engage in similar faunistic 
researches which would add to our existing 
knowledge of the different groups of animals. 

B. B, S. 


Cotton Research inlndia. (Being an account 
of the vcork done at the Indian Central 
Cotton Committee Technological Labo- 
ratory, 1924-1935.) By Nazi Alimed, m.sc., 
Ph.D., Director. (The Times of India 
Press, Bombay.) 1936. Pp. vi -f 100, 
Price !Rs. 2. 

It was a happy idea on the part of the 
Indian Central Cotton Committee to have 
brought out in a semi-popular form this 
compendious account of the work in their 
Technological Laboratory in Bombay during 
the twelve years it has now been in existence. 


Started primarily to assist cotton breeders 
throughout India in their work of raising 
improved varieties by furnishing them with 
a correct assessment of the different strains 
in respect of their spinning value, the 
Laboratory has been steadily adding to 
activities so that its work now embraces 
many lines of research both of a fundamental 
nature as well as those of immediate prac- 
tical value to the mill owner and the cotton 
trade in general. Seeing that a si'dnning 
test is still the final arbiter of the value of any 
cotton, the laboratory has been a necessary 
and most important auxiliary in the work of 
cotton improvement and its help has accord- 
ingly been extensively availed of by all the 
agricultural departments in India engaged 
in the improvement of cotton. " In addition 
to the laboratory determinations of the 
length, fineness, strength and other qualities 
of the cotton fibre the valuation of the 
samples relates to large-scale spinning tests 
of the yarns on actual mill machinery under 
conditions that make the valuations not only 
precise but also more accurately comparable. 
The devising of methods to give a quantita- 
tive expression to the qualities of. the cotton 
fibre and thus to eliminate the personal 
factor which now largely prevails in the 
valuations has indeed been the scope of this 
branch of the work. The studies with a 
view to arriving at a “jDrediction” formula 
for the value of a cotton from data relating 
to its fibre qualities may be selected, for 
special mention in this connection and it is 
interesting to note that practically two 
among the fibre properties, viz., the mean 
fibre length and the mean fibre weight per 
inch decide its spinning value, a fact which 
is of great practical interest to the cotton 
breeder. Tests and valuations for breeders 
have amounted to more than 1,600 and the 
huge increase in the areas under varieties 
like Banilla, Jayavant and the V erum selec- 
tions and of the consequent increase in the 
profits of the cultivator are claimed as the 
result. A parallel to such fruitful co-opera- 
tion can only be found in the improve- 
ment of wheat both in India and elsewhere 
on the results of milling and baking tests. 

Studies have also related to the influence 
on the fibre of season, of irrigation and the 
moisture in the soil, and of manuring which 
last, however, needs to be pursued further as 
it deals with a controllable prodnetion factor. 
Quite a large amount of work has been done 
on problems of great practical interest to the 
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mills, such as spinning methods and tech- 
nique, methods of storage of cotton, the 
injurious effect of adulteration on the quality 
of the yarn, the moisture content of baled 
cotton of different types, and the effect of 
temperature and humidity in the mills on 
the cotton and the yarn. A study to find out 
the limit of spinning performance of various 
Indian cottons, brings out the interesting 
fact that Cambodia Co. 1 may be spun up to 
52 5 s, and even up to 60 : s under special 
conditions. 

Among the services of the Laboratory to 
the cotton trade in general ve may mention 
the arrangement for examining and valuing 
samples submitted and the comparative 
valuation of the samples of average quality 
of the chief trade varieties furnished officially 
by the Mill-Owners’ Association of Bombay at 
the beginning of each buying season which 
are, of course, highly appreciated. The 
law proscribing the entry of all American 
cotton only through the port of Bombay and 
its fumigation as a control measure against 
the cotton boll weevil is due entirely to the 
efforts of the Laboratory through whose 
agency all this work of fumigation is 
now being carried out. The hook makes it 


amply clear that the Laboratory has been of 
great service to all the cotton interests in 
the country, the grower, the trader, and the 
mill-owner alike. 

We venture to think in this connection 
that cotton research in India will soon have 
entered upon a new and more intensive phase 
to enable cotton to maintain its position 
against competition from its new rival, 
“staple” fibre. Just at present this is 
negligible but it is nevertheless a portent like 
the cloud now no bigger than a man’s hand. 
Most; extraordinary claims are made for it, 
many countries are exploiting it and, despite 
imperfections and high cost, even now there 
is a fair quantity imported into India ; and 
if one recalls to mind how “rayon” was per- 
fected, cheapened and popularised it cannot 
be difficult to visualise the time when “staple” 
fibre will become a formidable rival to 
cotton. The cotton industry will, in the 
coming struggle, have to rely on the resources 
of science much more largely and the Labora- 
tory will be called upon to play a still more 
important role with its scope widened to 
include not merely the cotton fibre but many 
other products, the cotton plant as well. 

A. K. Y. 


CENTENARIES. 

By 

S. B. Eanganathan, m.a. 


( U diversity 

Samuels, Edward Augustus (1836-1908). 
Tp A. SAMUELS, the ornithologist, was 
TJ* iborn in Boston, Massachusetts, on 
July 4, 1836. He inherited from his father 
his deep interest in outdoor life. During 
most of his career, he was employed in the 
Massachusetts State Board of Agriculture. 
His duties allowed him ample leisure for 
other pursuits. lie spent his leisure in the 
study of birds and their habits. 

His Publications. 

He recorded the results of his observations 
in the Reports of the Board of Agriculture. 
Encouraged by the wide interest his results 
aroused, he brought out in 1867 his well- 
known book Ornithology and Oology of New 
England. The hook was so good that the 
State purchased a thousand copies for 
distribution to the public libraries. The 
book went through several editions and the 
1870 edition came out with the altered title 
The Birds of A civ England. It is rightly 
estimated that this book stimulated bird 


of Madras .) 

study in Hew England more effectively than 
any other publication of the period. 

Hunting with A Camera. 

Another book of his entitled With Flyrod 
and Camera and published in 1890 broke 
new ground in another way. It is said 
that it w r as perhaps the first publication to 
suggest the hunting with a Camera instead 
of a gun. 

Conclusion. 

His wide interest in the bird life and the 
influence he gained through his publications 
led to his election as President of the Massa- 
chusetts Fish and Game Protective Associa- 
tion. He held this post from 1885 to 1891. 
During this period, he did much to improve 
the laws of the land relating to the protection 
of animals. Though he became blind in his 
old age, he continued writing to Forest and 
Stream till his death on May 27, 1908 . Among 
his contemporaries, he was regarded as the 
best-informed man on the natural history of 
his country. 



40 


CURRENT SCIENCE 


24 

On 


It 

Re 

a. 5 

co 

of 

of 

gr 

CO 

of 

*CT 

loi 

lil 

■til 

w’ 

e} 

(I- 

ai 

c i 

o: 

si 

ii 

a 

e 


s 

I 

£i 

C 

i 

( 

£ 

< 


[July 1936 


Mapes, Charles Victor (1836-1916). 

V. MAPES, wlio was bom in Yew York 

• City on July 4 , 1830, was endowed with 
a versatile and brilliant mind and a bent 
toward applied science. Even while he 
was a student at Harvard College, lie had 
fitted up a laboratory in bis own room. 
As the state, of his health prevented his 
studying medicine, as originally planned, 
he took up work in 1868 in a firm of whole 
grocers. In the next year, he established 
a factory near Yew ark for the manufacture 
of agricultural implements and fertilisers. 
He also took over the management of his 
father’s paper The Working Farmer, 

Mapes's Fertilisers. 

Mapes was a pioneer in scientific agri- 
culture. T-Iis special field was agricultural 
chemistry. In 1874, he produced the first 
special crop manure. This was for potatoes. 
He contributed several informing articles 
on chemical manures to the Reports of the 
Hew Jersey State Board of Agriculture and 
to several agricultural periodicals. 

Conclusion. 

In 1877 lie became Vice-President and 
General Manager of the Mapes Formula and 
Peruvian Guano Company and later became 
its President. For a while, the Department 
of Agriculture of the Federal Government 
utilised his services in soil tests. He died 
on January 23, 1916. 

Eastman, John Robie (1836-1913). 

T It . EASTMAN , the American astronomer, 
^ ‘ was born in Andover on July 29, 183(h 
He got his M.8c. degree from the Dartmouth 
College in 1862. Shortly after this, he was 
appointed assistant astronomer at the Yaval 
Observatory. Tn 1865, he became professor 
of mathematics and continued to be so till 
1893. 

Catalogue of Stars. 

He was an intimate associate of the astro- 
nomers, Newcomb and Hall. His contribu- 


tions added not a little to the reputation of 
the Yaval Observatory. From 1 872 to 1882, 
Eastman was the editor of the publications 
of the Observatory. But the chief work of 
his life is the monumental volume entitled 
Second Washington Catalogue of Stars , which 
came out in 1898. It embodies the observa- 
tions of several years with the meridian 
circle. 

He was engaged in total solar eclipse 
expeditions in 1869, 1870, 1878 and 1882. 
He also took part in the determination of 
the longitudes of certain places in the United 
States. 

Conclusion. 

At various times, lie was President of the 
Philosophical Society of Washington and of 
the Washington Academy of Sciences. He 
was also Vice-President of the American 
Association for the Advancement of Science. 
In addition to his astronomical contributions, 
he published in 1910, a book of considerable, 
genealogical value, entitled History of the 
Town of Andover. He died on September 
26. 1913. He contributed 21 articles to the 
scientific periodicals of the nineteenth 
century, his first paper entitled On the 
Altitude of K ear sage Mountains in New 
Hampshire- having appeared in 1869 in V. 48 
of the American Journal of Science . 

Pickel, Ignaz Balthasar (1736-1818). 

TGYAZ PICKED, the German Jesuit and 
mathematician, was born on July 30, 
1736. He was professor of mathematics in 
the University of Dillingen, which was then 
the intellectual centre of Catholic Germany, 
though it was dissolved in 1804. His first 
book entitled Hlementa arithmeticce algebra : 
ac geometriee , etc., 2 T, 1771-72, was a poiiuhtr 
text-book in Germany and went through 
several editions. He wrote nine other books. 
The Pioyal Society’s index lists two of his 
papers. He died on October 16, 1818. 
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The London Shellac Research Bureau. 

By Lai 0. Verman, m.sc . 7 ph.D., F.inst.p. 


OINCE 1929 the Indian Lac Cess Committee 
^ has maintained in London a Special Lac 
Inquiry Officer to provide the necessary liaison 
between lac producing interests in India and lac 
consumers in England, Europe and America. 
In this way a large amount of technical informa- 
tion, including a comprehensive bibliography, has 
been collected, and a number of the problems 
confronting consumers of lac have been examined 
in the light of modern conditions. It soon 
became apparent that the study of problems 
arising out of the application of lac could be best 
carried out near to the centres of consumption 
and that a research laboratory located in London 
would be able to provide that necessary service 
which consumers to-day expect. Consequently 
in 1933, the Indian Lac Cess Committee founded 
the London Shellac Research Bureau under the 
chairmanship of the High Commissioner with 
an Advisory Committee, the Special Officer, Lac 
Inquiry, and three Indian scientists, two of whom 
were chemists and one a physicist. 

In the past three years the activities of the 
Bureau have been manifold. Some description 
of the work done will be found in the Annual 
Reports of the Special Officer (Mr. A. J. Gibson) 
but the present writer is mainly concerned with 
indicating and commenting upon some of the 
research work carried out by the staff. After a 
short time together at the Paint Research Station, 
Teddington, one of the chemists (I)r. A. Karim) 
was posted to Mr. Bayley Parker at the Research 
Laboratories of the British Thomson-I-Iouston 
Co., at Rugby, and his work has been mainly 
concerned with the development of a buying 
specification for lac products in the electrical 
industries, to be approved by the International 
Electrotechnical Commission Advisory Committee 
No. 15, of which the Special Officer, Lac Inquiry, 
is chairman. This has involved a mass of research 
and analyses by standardised methods, work 
which is approaching completion. Dr. Ivarim 
has also compiled a monograph of general interest 
discussing the various problems of lac chemistry. 1 

The other chemist (Dr. R. Bhattacharya) and 
the physicist (the writer) remained at the Paint 
Research Station and have worked in close 
collaboration with each other at this Station, 
Teddington, of which Dr. Jordan is the Director. 

The first work was to collect and consider the 
value of the published work on lac ; in this way 
much valuable data have been presented in its 
proper perspective. Some of it has already 
been published in the form of critical summa- 
ries 2 > 3 > 4 > 5 ’ 6 but a considerable amount of mate- 
rial still remains to he presented in similar form. 


1 A. Karim, J. Oil Col. Chem . Assoc., May 1935, 18. 

2 R. Bhattacharya, Loud. Shellac Res. Bur. Tech. Paper , 
June 1935, No. 2. 

3 L. C. Verman, Lond. Shellac Res. Bur. Tech. Paper , 
July 1935, No. 3. 

4 L. C. Verman, Lond. Shellac Res. Bur. Tech. Paper , 
Aug. 1935, No. 4. 

5 L. C. Verman, Lond. Shellac Res , Bur. Tech. Paper , 
May 1936, No. 7. 

6 L. C. Verman, Lond. Shellac Res. Bur. Tech. Paper , 

to he published shortly. 


The current literature on lac has been conti- 
nuously abstracted and printed as a special 
section of the Paint Research Station bimonthly 
Rerieio. These abstracts are reprinted semi- 
annually in a collected form by the London 
Shellac Research Bureau. 

The numerous enquiries received from lac 
consumers and dealt with during the three years 
cover a large field of application ; some of the 
objects treated, included the preparation and 
testing of lacquers and finishes for various 'pur- 
poses such as artificial leather and leather goods, 
tin and aluminium foils, rubberised fabric ; the 
study of processes for dewaxing of lac and the 
impregnation of cotton covered copper-wire ; 
the production of cellulose-lac combinations ; 
the testing and evaluation of new plasticisers 
and the study of problems arising out of the 
thickening of lac-copal solutions, and the manu- 
facture of adhesive compositions. The general 
impression gained from these enquiries is that 
the consumer is anxiously waiting for convenient 
methods of increasing the softening point of lac 
and improving its water resisting qualities. 
These fundamental problems, so often referred 
to in lac literature, and others have received 
close and critical attention at the Teddington 
laboratories with a certain measure of success. 

In dealing with any material, the first question 
and one of fundamental importance is “ consti- 
tution,” a thorough knowledge of which is abso- 
lutely necessary before any systematic study 
can be made leading to modifications showing 
improved and desirable properties. Some years 
ago Dr. Werner Nagel and his colleagues isolated 
and identified in lac two major acids — aleuritic 
and shellolic, although the correct formula, for the 
latter is still uncertain. Dr. Bhattacharva’s 
work 7 in this direction has revealed that the 
former can be easily isolated and purified, 
wiiereas the latter being very sensitive to the 
usual chemical reagents "is difficult to obtain in 
a pure state. There are indications that this 
acid lactonises readily and indeed it has been 
found to exist in more than one isomeric form. 
Tie ha,s, however, worked out a simple method 8 
to isolate and purify shellolic acid, which depends 
on the relative solubilities of the lead salts of the 
lac acids in water. From the study of these 
comparatively pure materials it is evident that 
the iodine value of lac resin must be attributed 
to some component other than shellolic acid and 
not yet identified . This work and other related 
investigations have led to the derivation of a 
tentative monomeric formula for the major 
resinous constituent of lac — pure lac resin, which 
agrees with most of its known experimental 
constants. 9 

It has been known for a long time that shellac 
resin contains a hard and a soft component, the 
latter being ether-soluble. The work of Tschirch 


7 R. Bhattacharya,/. Soc. Chem. Ind ., March 22, 1935, 

54. Also Lo-nd Shellac Res. Bur. First Bull , March 1935. 

8 R. Bhattacharya, Chem. and Ind., April 17, 192 

55, 309. 

9 L. C. Verman and R. Bhattacharya, Lond. 

Res. Bur. Tech . Paper , to be published short! 
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and Schaeffer, Harries and Nagel and others has, 
in a general way, indicated that the harder ether- 
insolnble component is chiefly responsible for the 
excellent properties of shellac. Our recent work 
has substantiated this view, 10 and the various 
means of isolating tins hard component, which 
constitutes about 7 5 to 80% of lac, have been 
investigated 11 : of the methods available it has 
been found that a direct solvent extraction 
process is not only practicable and advantageous 
in several respects hut is also likely to be a "com- 
mercial possibility. 12 A semi-industrial scale 
pilot plant was constructed last year and the 
experience gained has brought the process to a 
stage where it can well be taken up by an indus- 
trial organisation. 

The properties of this material, which has been 
named L ‘ Hard Lac Resin 51 in preference to the 
term “ Reinharz,” have been investigated in 
great detail 13 and it has been found to be superior 
to the parent lac in almost all respects. For 
example it is higher melting, is much more water- 
resistant, much quicker heat-hardening, possesses 
a higher degree of adhesive properties, yields 
harder and more flexible films, whilst the solvent 
retention of its films is negligibly small. In one 
respect, colour, it is inferior to whole lac ; it 
can, however, be decolorised to a considerably 
greater extent than lac by means of a little oxalic 
acid or the like. It can also he bleached like 
ordinary lac, although this process has not yet 
been fully investigated. Furthermore, as it 
does not react with copper, no green discolora- 
tion is produced as is the case with lac under 
certain conditions. Other properties which make 
this material highly suitable for electrical insula- 
tion work are its higher breakdown voltage and 
its capacity to "withstand high temperatures for 
prolonged periods of heating. 

A general survey of the known physical pro- 
perties of lac has indicated the need for a more 
detailed and systematic examination of most of 
them, especially those properties that are imme- 
diately important from the point of view of 
industrial application of lac. Investigations in 
this direction have yielded extremely interesting 
results of technical as well as theoretical impor- 
tance. The following subjects have thus far 
reached the first stage of publication : — 

(1) Darkening of Lac Solutions 
And the Effect of Oxalic Acid Thereon. 14 

It is well known that lac solutions stored in 
tinned iron containers have a tendencv to dis- 
colour with time and it is also well known that 
a small proportion of oxalic acid added to the 
solution has an inhibiting effect on this process. 
So far, no satisfactory explanation has been known 
for this phenomenon, nor has it been possible 
to determine the necessary amount of acid 
required to produce the effect. Our studies 


10 L. C. Verman, J. Soc. Chem. hid ., March 22, 1935, 
54 . Also Lond. Shellac Res. Bur. First Bull., March 1935. 

11 L. C. Verman and R. Bhattacharya, Lond. Shellac 
Fes. Bur. Tech. Paper, Dec. 1934, No. 1. 

. 12 L. C. Verman and R. Bhattacharya, Lond. Shellac 
Res. Bur. Tech. Paper , Aug. 1935, No. 5. 

13 L. C. .Verman, Land. Shellac Res . Bur. Tech . Taper, 
to be published shortly. 

14 L. C. Verman and R. Bhattacharya, Loud. Shellac 
Res . Bur. Tech . Paper , May 1936, No. 8. 


have revealed that on addition of acid to lac 
solutions the electrical conductivity of the latter 
decreases at first, passes through a minimum 
and then slowly rises. By a complicated series 
of conductivity measurements it has been shown 
that the minimum conductivity point, which 
varies from sample to sample between concentra- 
tions of about 0.025 and 0.25% of acid on lac, 
is definitely related to the anti-corrosive action 
of oxalic acid. The mechanism appears to he 
that the addition of acid precipitates the inorga- 
nic impurities in shellac as oxalates, which causes 
a depression in conductivity. A slight excess of 
acid over and above the minimum conductivity 
point helps to establish an equilibrium between 
the corroding iron surface, oxalic acid and iron 
oxalate, which is formed in preference to iron- 
shellac salts. Such an equilibrium prevents the 
weaker shellac acids from reacting with iron and 
thus preventing the darkening of the solution. 
This mechanism seems to explain the known 
facts for example of conductivity, hut the ne- 
cessity for further work in this direction still 
exists. It may also be mentioned that the 
amount of oxalic acid required to give the mini- 
mum conductivity to shellac solutions is also the 
amount necessary to cause the maximum possible 
decoloration of the solution, so that either electro- 
metric or colorimetric methods can be used to 
determine the necessary amount of acid for the 
purpose of inhibiting the darkening of solutions 
in tinned iron containers. 

(2) Plasticising of Lac Films. 15 

The problem of finding a suitable plasticiser 
and that of comparing various available plasti- 
cisers for lac films has been a subject of contro- 
versy for some time. A preliminary study of 
the literature at once indicated that the chief 
reason for this controversy had been the lack of 
a systematic study. A comprehensive plan was 
drawn up, therefore, to study ten well-known 
and commonly employed plasticisers. The under- 
lying idea of the scheme was to investigate all 
tlie properties dependent on plasticising action 
and to compare the results with the control as 
well as among themselves. The properties of 
the film so far studied are : — 

1. Tensile strength. 

2. Extensibility. 

3. Adhesion to metal surfaces. 

4. Water-sensitivity including blushing and 
amount of water absorbed by 

( a ) detached films, 

(5) films on metal supports. 

5. Effect of baking on these properties. 

Other properties that- may be included in the 
scheme are : — 

6. Permeability to water and water vapour. 

7. Durability under alternative exposure to 
dry and moist atmospheres. 

8. Durability under normal as well as arti- 
ficial weathering. 

A good plasticiser shoul d prove satisfactory in 
all these respects. So far, it has been found that 
among those tested sextol phthalate is the most 
satisfactory all-round plasticiser for lac. 

(3) Hardening o^Lac. 13 

In moulding practice, knowledge of the harden- 
ing properties of the material is essential and it 


15 L. C. Verman and R. Bhattacharya, Lond. . Shellac 
Res. Bur. Tech. Taper , June 1936, No. 9. 
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is to be noted with regret that very little is known 
about lac in this respect. Our efforts so far have 
been confined to the study of time and tempera- 
ture relationships in respect of hardening. It 
lias been found that “ Life of Lac under Heat ” 
which means the time of heating necessary to 
reach the beginning of the “ B ” stage of poly- 
merisation or rubbery, highly elastic state, can 
be expressed by the equation : — 

l — ae~ a ® *• •• •• ( 1 ) 

where ( is the “ life” in minutes, 

0 is the temperature in °C., 
and a and a are characteristic constants. 

The constant a seems to vary from sample to 
sample, while a is found to be more or less the 
same for most lac samples and even for hard 
lac resin it is only slightly different. 

Furthermore, no appreciable insolubility of 
lac in alcohol takes place before the “life” has 
been spent ; thereafter in solubilisation proceeds at 
a rati km* rapid rate reaching a maximum of about 
70-75%, corresponding to the proportion of the 
pure or hard lac resin component of lac. Then 
the rate again becomes very slow. 

.Data obtained by other investigators have also 
been analysed in the light of the above discoveries. 
The splitting away of water during the hardening 
of hie has been connected with the fact that the 
chemical reactions that take place are chiefly 
of the condensation type. 

(4) Viscosity of Lac and Hard Lac Resin 
Solutions. 16 

Studies of viscosity also leads to a simple 
empirical relationship between viscosity and 
concent ration , i.e . , 

yj^.rj Q ckc .. •• •• ( 2 ) 

where 7] is the viscosity of the solution at a 
given temperature, 

r] 0 is the viscosity of the solvent at the 
same te mp erature , 

c is the concentration in terms of gm. 
of lac per c.c. of solvent, 
and k is a characteristic constant. 

The constant k is found to vary very slightly 
from sample to sample hut appreciably with 
temperature. It is slightly greater for hard lac 
resin than for whole lac, the theoretical implica- 
tions of equation (2) are unknown, but the varia- 
tion of lc with temperature indicates the formation 
of aggregates in solution. Equation (2) applies 
from the lowest concentration to the highest 
investigated (i.e., from 0.5 to 50%). 

Another useful relationship that emerged from 
these studies was the simple correlation of densities 
of solutions with their concentrations, expressed 
as : — 

Wt. of lac -b wt. of solvent 

Density = — — 7 • • (3) 

Vol. of lac 4- vol. of solvent 

1(1 L. C. Verman, Loud. Shellac Res. Bur. Tech . Paper , 
to be published shortly. 


The practical usefulness of equations (2) and (3) 
is self-evident. 

Among the numerous chemical modifications 
studied, two of them have so far proved to he of 
considerable technical importance : sulphitation 
of lac 17 and drying oil-lac compositions. 18 - — ■ — 

It has been found that lac can be dispersed v 
in water by the aid of sulphurous acid and alka- 
line bisulphites. Sulphurous acid dispersions yield 
water-proof films in which lac appears to he in the 
“B” stage of polymerisation., while bisulphite- 
dispersions may be made water-proof by pigmenta- 
tion to form distempers. In both cases, a reaction 
appears to take place between the dispersing 
agent and the hard lac resin component. Large- 
scale experiments are in progress to test the utility 
of distempers thus prepared. 

Since no other natural or synthetic resin reacts 
in this manner with sulphurous acid, it appears 
that the sulphitation process may he successfully 
developed as an identification test for lac. 

The difficulties of dispersing lac in drying oils 
have long been known but they have been over- 
come by an ingenious process developed by 
Dr. Bhattacharya. Lac, bleached lac and even 
polymerised lac have been found to be easily 
soluble in fatty acids at moderate temperatures. 
Such solutions esterified with glycerol yield low 
acid value and normally drying oil-lac varnishes, 
which may be pigmented and tinted to give, 
normal oil paints. One most important feature 
of lac-oil varnish is that it can he combined with 
cellulose lacquers in any proportion. Thus it is 
possible to combine in one vehicle the properties 
of cellulose (high gloss, quick drying, etc.) of lac 
(hardness, good adhesion, etc.), and of oils (flexi- 
bility, weathering, etc). Paints made from such 
combinations have been found to be highly 
satisfactory. 

The completely esterified product of lac and 
fatty acids yields a product which, when neutral- 
ised with aqueous ammonia, provides a basis for 
emulsion paints and varnishes. Such emulsions 
have been used as binding media with various 
materials to prepare special surfaces. 

In conclusion, it may be added that the work 
of the London Shellac Research Bureau has 
only just begun and judging from the present 
state of developments it is not unreasonable 
to conclude that the future holds unknown and 
great possibilities. The programme of researches 
in hand is very comprehensive and with the 
co-operation of the Indian Lac Research Institute 
and the United States Shellac Research Bureau, 
effected through the office of the Special Officer, 
Lac Inquiry, considerable progress may be 
expected in the near future. 


17 R. Bhattacharya and L. C. Verman, Land. Shellac 
Res. Bur. Tech . Paper , Jan. 1936, No. 6. 

18 R. Bhattacharya, Loud. Shellac Res. Bur. T'ech. 
paper , to be published shortly. 
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RESEARCH NOTES. 


MATHEMATICAL AND PHYSICAL 
SCIENCES. 

N e"w Foundations of Projective and Affine 
Geometry. — Karl Menger (Annals of Math ., 37, 
2STo. 2, 456-482) has given, a very systematic 

"C oixn d at ion of projective and affine geometry by 
means of two operators. It is of complete logical 
character — except for the independence of the 
ncsAoixi -systems which is not gone into by him in 
Flie present paper. The essential differences 
between his new treatment and the usual treat- 
ixierLhs are the following : (1) all the entities that 
are introduced belong to one class contrasting 
■with* t>he theory of Hilbert ; (2) He does not derive 
new entities from the entities already defined — in 
contrast with the treatment of Veblen and Young 
given in their classical treatise. It is very interest- 
ing to note that the difference between projective 
nxicl a/ffi ne geometry iv.r.t. their axiom-systems 
i s foro right out very clearly in this new foundation. 
Tlie idea of dimension appears later. 

HVlenger introduces two operations and a class of 
entities — A.B and A 4- B. [A.B = corresponds to 
tTie highest dimensional part which is part of 
Al. and B — A + B == the least dimensional part 
which. contains A and B.] The following 4 
p o s tu lades constitute those of projective 

geometry: (1) The operations are associative. 
(2) Tlie space ( i.e the totality of entities) con- 
tnins a. class Y and another’ class U satisfying 
the relations V 4* A = A, and U.A = A. (3) 
A. -A (A 4- B).c = A A (A 4- C).B and 
A.. (A. 13 ■+• C) = A.(A.C t B). This postulate — 
which contains the commutativity of the opera- 
hiorLS appears to be the most charcfceristic of the 
system. Part of it is satisfied by the entities of 
a. (Time geometry also. This gives us a clear insight 
into tlie difference between the two geometries. 
(4) [A B means B contains A]. If A <1 B ^ 0, 
Idler e is a B such that B -f- B = C, and B.B = A. 
From hliese various theorems are derived such as 
Flie following — The operations are commutative — 
r .Phe relations A 4 B = B and A.B = A are 
oqtii valent. Tlie point-concept is introduced. [Pis 
dehn-ecL t.o be a point if it has no part other than it- 
self nncL the zero-element Y] and various theorems 
concerning tlie relationship of the entities with 
points are derived, e.rj., if A < B < A 4- P, 
then. A — B etc. 

Tt is to be noted that with the interchange 
of -I- anci . , Y and U, and the interchange of 
‘ contains’ and ‘is contained in’, the axiom-system 
docs not change. [The dual of a point is a hvper- 
])lane defined by means of U.] Hence the corres- 
p on elixir dual theorems also are true. Next he 
gives tlie common set of axioms of projective and 
nl Tine geometry. They consist of the axioms (1), 
(2>) and (4) and three others which are deductions 
of postulate (3). They are {a) The two operations 
o,. e eoninrutative, (b) The operations are absorbent. 
: imCt09 AH- A.B - A = A. (A -4 B)— this is equi- 
■xriiulBTxt to the equality of A 4 B — B and A.B = A. 
(c.) If IP is a point and P^A + B, then A.B = 
f A *A* I 3 )- 3B. With the exclusion of (c) every one of 
p 0 axioms is self-dual. The dual of (c) is the 
fnllowing ( c ' ). If H is a hyper-plane and H 
A JB, tlierL A4B=A.H+ B. It is easily se?n 
tHzct (o') is satisfied in projective geometry and 


not in affine geometry, (c/) can be broken into 
two parts Ci and c 2i the former alone being valid 
in an affine space (cq). If H ^ A.B and A.H=f=Y, 
then A 4- B = A.H + B. (o) If H > A.B and 
A.H =-• V, then A -f B — A.H A B. We can 
also divide ( c ) into two corresponding parts 
both being valid in both geometries. 

The notion of independece of points is intro- 
duced — i.e., Pi, P* P n are independent if 

Pife. (Pi . . + Pa-i fPhi 4- . . • .P«) = Y for all k. 
He proves the fundamental theorem that if A is 
the sum of a finite number of points then it is also 
the sum of a finite number of independent points. 
This paves the way for the introduction of dimen- 
sion of an entity A = (A) as the number of 

independent points (assumed to be finite) consti- 
tuting A. [Similarly the dual /x* (A) is introduced. 
The dimension of A, viz., dim A is defined to be 
\l + (A) — 1.] The properties of /t* (A) in projec- 
tive and affine systems are naturally different. 
In order to make the class, one of finite dimensions, 
he introduces another axiom — i.e., that each 
strictly monotonic sequence of entities is finite. 
With projective axiom-system the following 
known properties of dimension are derived (1) 
dim V = — i, (2) dim A = 1 + Max. dim A' for all 
A/ < A. (3) dim A 4- dim B = dim A.B 4- dim 
(A. 4* B). Next the deductions of axioms of 
alignment and extension of Veblen and Young 
are derived, [i.e., the inter-relations between 
line and points.] An entity A is termed degenerate 
if there is a line L < A., containing exactly two 
points and non-degenerate otherwise with the 
introduction of this concept the following funda- 
mental theorem is of interest. — A finite projective 
space is the sum of a finite number of Maximal- 
non- degenerate elements (for details refer to the 
paper). 

Next he comes to an affiine-space. The 
equivalent of Euclid’s parallel postulate is the 
following: — 

If P, Q, R, are three points, no one of which is 
part, of the sum of the two others, then there exists 
exactly one entity L, such that R <L<PAQAB 
and L.(P 4- Q) = V. 

Lastly it is interesting to note that the opera- 
tions are not distributive. [The distributive 
property was already shown to be equivalent 
to the uniqueness of the inverse-operations by 
Schroder-proofs by Huntingdon — Trans. Am. 
Math. Sac ., 1904, p. 288.] The only results in 
this direction which can be derived from the 
four postulates are the following : — 

(1) A.(B AC) > A.B. 4-A.C. and A A B.C. 

< (A A B) (A A 0). 

Iv. V. I. 

* t- sis 

On Some Extremal Properties of Polyno- 
mials. — J. Gerominus {Annals of Math., 37, No. 2, 
-182-517) has investigated the problem of the 

8 

extreme values of u>(P) — 2J a r A r , s ^ n, for 

o 

all polynomials P(a*) = A 0 x n A • * . • A« subject 
to one of the following conditions : I. L(P) = 
A1 A1 

J JP(*) | dx= 1. II. /' JP'(a?) 1 dx=l. Ill same 
-1 ~1 
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as II with, the additional restriction that 
P (a?) is monotonic in the interval. Particular 
cases of this problem were solved earlier by 
Korkine, Zolotareff, Fujiwara and Bernstein. 


In case a ^ 



the extremum is reduced to 


that of the solution of a secular equation of 
degree < (s 4 I). 

First of all it is shown that in case of the extre- 
mum P(.r) should have all its roots 171,172, . . 
(ascending order of mag.) between 0 and 1. The 
problem is transformed by writing 


PM 


2 B, u „.iW, u,r.v) = iinia+iiiJ, 6 = 


0 sin <£ 

arc cos x. Pet o)(P) = S 6/ B/, where the B/s can 
be expressed linearly in terms of the a 9 s. The 
relation between them is test expressed in terms 
of two auxiliary polynomials <j>(x) and ip(x) whose 

roots are 171, 173, rj r> , , etc. and 770, 774, ,etc. 

respectively ; i.e., If 77 is odd then 

toon- iw. il 

<£[K Z -I- 1/s)] 


Loi 


2 — — — 

1 Z«-'+! 


4 


1 


Z w +2 


and a suitably altered expression in case n is even, 

■where A =' In case s< f,6 J+1 = b s + 2 = • • • 

b 7 /= 0 and the previous relations are consider- 
ably simplified. Next he shows that 

<t> [ --g" ] + i Cg+g -1 )! / , [ g 4r~ ] = zV ' s a(g) 

where q(z) is a polynomial of degree 5 with real 

coefficients, v— -J. With this analysis the 

problem is reduced to that of finding these coeffici- 


ents. In the case when s ^ this involves the 

solving of a secular equation. He also derives a 
number of results concerning the roots of extremum 
polynomials. Various particular cases and the 
asymptotic nature of the extremum in particular 
cases are determined. The following arc interest- 
ing examples. 


-i- 1 

( 1 ) If J j B 0 U„(.r ) + Bi U„ -! (.r) 4 • ■ • B„U 0 | dx 

- 1 


= 1, then |Bj| < J, s < 


4 1 

(2) If J [ P(.r) | dx = 1, then \ a d A 0 -f a ± A x | 
- 1 


^ 2^‘ 2 [ | a 0 | 4 | 2 4 a x 2 | £], the polynomial 

for which the extremum is attained being 


fc*TT »(*)42fc Uw-i M— U„. 2 M where 


± fc = 


| q 0 | H- j ftp 2 -j- a L 2 | i 


«i 


and — 


A 

a 0 


+1 

(3) If J I P(a-) | dx = I, then | A 0 | < 2"" 1 - 
-1 


| A 2 | <2«"‘ fw - 1+ (n 2 - 2n + 5) l]. 1 , 

I A 3 | < 2®-s [m - 2 4- VV - 4m + 8)]. 
[Exact constants.] 

In the general case when n is odd the extremum 
is the root of largest modulus of the equation 
(in/_i). 


cr 0 <Ji . . . .exp 
G X 02 oy+1 


- 0, 


where 


OvVVJr 1 Gny 



J± y a k 

2 o x n ^i 


It is easy to transform II to I by introducing 
suitable multiples^ of A />. In the case of III he 
has shown that P(jr) should he of the form 


x 

J (1 “ x) a (1 4- TJ 2 (.v) dx, where a, /? = 0, 1. 


Putting u(x) = 27 a/ IV/ W- n = zm 4 a 4/3 4 1 


where the P's are the normalised Jacobi poly- 
nomials for the Kern. ( 1 — x ) a (I 4 x)^ . H e derives 
m s B 

I.(P') 2 a; 2 anda)(P) = 27 27 a i ak B j/ Ci where 

*• - isr /(' - ;)“ (■ + 


X 2 


a r dx 

7 (n — r)x 2n ~ r x 


where P is a contour enclosing the segment 
( — 1, 4 1)* Then the extremum is found to 
the root of largest modulus of the equation in A. 


B 0 o A , 
Bi.Bu- 

• • o 

* • * • B t y | q 

• * Bj- 1 , i 

Bq , s 0 

0 .. 

-A , 


0 


Various particular formulas also are evaluated. 

K.V.I. 


* 4- * 

Discovery of a New Element. — The element 
whose atomic number is 87 and which should be 
one of the alkalis had eluded the search of 
numerous investigators till to-day. Now II. Hulubei 
has found evidence indicating its presence in a 
caesium mineral ( Comptes Rendus, 1936, 202, jp. 
1927). He made a systematic examination of 
the X-ray spectra produced by a number of 
minerals containing mixtures of the alkali ele- 
ments. A Oauchois type of X-ray spectrograph 
was used giving a dispersion of 5 X.IX. per mm. 
The K-lines were not made the basis of investiga- 
tion since the K-lines of the elements neighbour- 
ing the one sought for are not well known. The 
approximate position of the characteristic X-rays 
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due to the unknown element was calculated by 
Moseley’s rule. The L-spectrum of a number of 
minerals containing caesium was carefully 
examined. The mineral pollucite gave two lines 
1032 X.IJ. and 1043 XU. in the expected position. 
These lines were concluded to be the Pa lines of 
element no. 87 . The possibility that the 1032 X.U. 
line may be L/3 3 of Hg (1031 *4 X.U.) was eliminated 
by the absence of the stronger LjSj. line and hy the 
persistence of 1032 even when an oil diffusion 
pump was substituted for the mercury pump. 
The doubt that it may be Ly 6 or Ly 2 of Re was 
similarly removed. The line is not due to Tungsten 
since the L-lines of the latter are present, 
faint but distinct from 1032. Besides, this 
line and 1043 continue even when Ly 3 of Tungsten 
disappears. This same fact excludes the possi- 
bility of the line 1043 being either of the forbidden 
lines LiNv(1043 *5) orLi!Sriv(1044 *4) of Tungsten. 
The presence of other weak lines, which after 
eliminating some possible coincidences, may he 
identified as the L/J and Ly lines of the new element 
confirms the conclusion that element 87 is con- 
tained in small traces in the mineral pollucite. 
The name Moldavium is proposed for the new 
element by its discoverer. The present success, 
in spite of the failure of previous workers, is 
explained by the fact that present-day X-ray 
technique allows the detection of an element 
which forms hut one part in 10 7 of a mixture. 

T. S. S. 


Influence of Ultrasonic Waves on Gels. — The 
mechanism of the liquefaction of thixotropic 
gels and. peptising effect in general by ultrasonic 
waves has been studied hy H. Freundlieh and 
co-workers {Trans. Faraday Soc., 1936, 32, 966). 
liquefaction starts at the gel-air interface which 
lias been strikingly demonstrated by the creaming 
up of air bubbles in the transparent thixotropic 
gels of aluminium oxide on irradiation by ultra- 
sonic waves. The mechanism is one of formation 
and collapse of cavities, since no liquefaction 
takes place, in vacuum or under high external 
pressure when collapse or formation respectively 
of cavities cannot occur. Gelatin in water, glue 
and rubber in different organic liquids were 
completely peptised after about 40 to 60 seconds 
of irradiation while there was no peptisation in 
vacuum ox under pressure. In addition to the 
vigorous movement to he seen in the two phase 
systems when irradiated and the heat developed, 
cavitation also may play an important role in the 
peptisation of gels. 

K. S. Rao. 


Determination of Gallium in Aluminium. — 
J. A. Scherrer (J. Research Natural Bureau of 
Standards, 1935, 15, 585) describes two 

procedures for the determination of gallium in 
aluminum which are in outline as follows : 

(a) Joint separation of gallium, vanadium, 
titanium, zirconium, iron, tin and copper by pre- 
cipitation with cupf erron, purification of the preci- 
pitate by removal of tin, copper and iron by means 
of hydrogen sulphide and recovery of all the 
gallium, vanadium, titanium and zirconium as 
oxides. This oxide-mixture is then analysed for 
t-he titanium, vanadium and zirconium present 
therein and the gallium obtained by difference. 

( h ) Direct determination by extraction with 
ether. A hydrochloric acid solution of the mixed 


oxides is shaken up with ether when all the 
gallium passes into the ether layer and all the 
aluminium remains in the acid solution. The 
ether extract is then suitably treated to enable 
the precipitation of gallium in a pure state by 
means of cupferron. 

K. R. K. 


BIOLOGICAL SCIENCES. 

The Response of Crops to Varying Amounts 
of Water-Soluble Phosphates in Different 
Soils.— The poor condition of the vegetation on 
certain pastures deficient in soil phosphates which 
leads to the condition called “sweeny” or phos- 
phate deficiency in animals grazing thereon has 
been the subject of study in its fundamental 
aspects by O. C. Bryan and W. M. Neal {Jour. 
A gvi. Res., 52, No. 6). Varying amounts of 
superphosphates (0 to 8,000 lbs. per acre) were 
added to Norfolk sand, Norfolk fine sand, and 
Orangeburg fine sandy loam in pot cultures and 
mustard, vetch and sorghum were used as test 
plants. It was found that the plants did not 
respond to a concentration of water-soluble 
phosphorus greater than 2 parts per million which 
was equivalent to 1,000 lbs. to 1500 lbs., and 
8,000 lbs. of superphosphate per acre in the above 
three classes of soils respectively. The water- 
soluble phosphorus in the soil extracts differed 
greatly as between the soils ; with the largest of 
the above doses, viz., 8,0 0 lbs. per acre, the sand 
contained 17*2, the fine sand 10*3 and the loam 
only 1 -9 parts per million. The greatest response 
was on the loam, the fine sand responded less 
and the sand least. A concentration of 0*5 part 
per million was necessary to secure appreciable 
growth of sorghum. The phosphorus content of 
the plants was proportional to the water-soluble 
phosphorus content of the soil. Because of the 
high fixing power of the loamy soil for phosphorus, 
larger applications of the element, were necessary 
for maximum results. 

A. K. Y. 


Origin of New Epidermal Cells in the Skin of 
Frogs. — After the first week of larval life, the 
increase of epidermal cells in the skin of frogs is 
enormous but the number of mitoses are not 
many, pointing to the conclusion that the origin of 
the cells should be looked for in another source. 
J. A. Cameron ( Journ . Morph., June 1936, 59, 
No. 2) has determined that the cells of the 
deeper layers, of mesodermal origin, travel verti- 
cally upwards through the dermis and come to 
lie in the epidermis. This mesodermal origin 
and subsequent migration of cells which eventually 
become the epidermal cells of the skin is noticed 
in the skin of both normal and X-rayed tadpoles, 
where very few mitotic figures are observed in 
the epidermis suggesting the deeper mesoderm 
as the possible source of fresh epidermal cells. 


The Morphology of a Nudibranch, Kalinga . — 
In order to furnish a morphological account of 
a tropical holohepatic nudibranch mollusc, K. V. 
Rao {Rec. Ind. Mus., March 1936, 38, Pt. 1 ), 
has studied the anatomy in detail, of the widely 
distributed Kalinga or n at a. In describing the 
alimentary system, reference is made to the 
radula, its formula and its movement. The 
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peculiar histological structure of the hepatic 
ducts is noted and it is also said that the intestine 
is the chief absorptive organ. The auricle and 
the ventricle are free from endothelial lining and 
it is said that the heart muscles are bathed in blood. 
The excretory and nervous systems are normally 
disposed. The ovotestis is recorded to generate 
sperms first and then the female cells. 


The Investigation of the Cleavages in 
Granites. — In connection with his work on the 
Bavarian forest granites J. F. Bell ( Eco . Geology , 


31 , No. 3 ) has suggested an interesting line of work 
on the interrelationship of fabric and cleavage 
in granites. Prom a long time, cleavage has been 
attributed to such causes as various factors 
influencing the consolidation of the liquid, magma, 
pressure, arrangement of minerals like felspar 
and quartz, etc. By following the petroiabric 
analyses of Sander and Schmidt by using an uni- 
versal stage, Bell has now concluded that the 
arrangement of the biotite mica is mainly respon- 
sible for the development of joints and cleavages. 
He has further shown that by this method of 
investigation, the crushing strength of the 
granites can also he estimated. 


SCIENCE NOTES. 


Weight of a Drop a.s a Function of the 
Diameter and Material of an Orifice. — Mr. 
D. L. Das, Lecturer in Physics, Cotton College, 
Gauhati, writes : 

The weight of a drop for an orifice is found to 
be very nearly the same, when the period of 
dropping is about ten seconds or more (A. Adler, 
Science Abstracts , Dec. 1935, No. 4896). Experi- 
ments were conducted with eight orifices, — four 
of brass and four of iron — the period of dropping 
being about 15 seconds. Short uniform tubes of 
different internal diameters were taken and each 
tube was bevelled from outside, to a circular 
knife edge, at one end. Water was allowed to 
pass from a reservoir through a fine capillary tube 
and then drop from the orifice, horizontally held. 
The period of dropping was adjusted by changing 
the height between the orifice and the constant 
level of water in the reservoir. The results 
obtained are given in the table below : — 


Orifice material 

Orifice diameter 
(in cms.) 

Temperature of 
water (in °C.) 

Period of dropp- 
ing (in sec.) 

Average mass per 
drop (in gms.) 

Drop mass 

U 

<L> 

4) 

s 

.2 

'-a 

<u 

u 

<-G 

"u 

O 

Brass 

0-680 

25-7 

15 *2 

0-0966 

0-1421 

1 5 

0-620 

25-8 

15-7 

0-0871 

0-1405 

5 ? 

0-552 

25-9 

14-9 

0-0785 

0-1422 

,, 

0-431 

25-9 

15-6 

0-0654 

0-1517 

Iron 

0-640 

25-9 

15-3 

0-09-10 

0*1469 

j y 

0-602 

25-8 

15-2 - 

0 • 0S7 9 

0-14(50 

?•» 

0-492 

25-7 | 

14-8 

0*0747 

0-1518 

5 » 

0-410 

25-6 

15-0 1 
1 

0-0650 

0-1585 


The sixth column of the table shows that the 
ratio of the mass of a drop to the orifice diameter 
in the case of either material is not a constant, 
"but it slowly decreases and then increases as the 
cliameter decreases within the range of the orifice 
diameters used. If the masses of drops he 
plotted against the corresponding orifice diameters 
in a graph, two separate but nearly parallel 
curves will be obtained for iron and brass orifices 
respectively. From, the graph it can be shown 
•that if two orifices are used one of brass and the 
other of iron but both of the same diameter the 
mass of a drop from an iron orifice is about 1 *04 
times greater than that from a brass one, for the 


same rate of dropping and at the same tempera- 
ture. Thus from a measure of the weight of drop, 
a relative idea of the surface tensions for different 
materials can be obtained ; the surface ten- 
sion between iron and water is about 1*01 times 
that between water and brass. 

4= * * 

Birthday Honours. — The names of the follow- 
ing men of science have been included in the list 
of the recipients of Birthday Honours : — Knight- 
hood : Major- General C. A. Sprawson, Director- 
General, Indian Medical Service. C.f.E. : Dr. 
F. J. F. Shaw, Director, Imperial Institute of Agri- 
cultural Research ; O. B. E. : Ghulam Yazdarii, 
Director of Archaeology, Hyderabad, Deccan ; 
M.B.E. : Mr. S. Rajagopal Nayudu (.Jaru, 
Ag. Chemical Examiner, Madras ; Red Bahadur : 
Air. B. M. Das, Superintendent, Bengal Tanning 
Institute ; Air. T. N. Banerji, Professor of Medi- 
cine, Medical College, Patna; Mr. S. N. Mukarji, 
Reader in Mathematics, Delhi University ; Kao 
Bahadur : Mr. S. Ramakrislman; Avl., Professor 
of Bacteriology, Medical College, Madras; Mr. 
K. N. Diksliit, Deputy Director of Archaeology ; 
Rao Sahib : Mr. D. .V. Bal, Agricultural. Chemist, 
C. P. ; Mr. Tv. I. Thadani, Botanist, Sind Agri- 
cultural Station, Sakrand. 

# * # 

A Terracotta Toy-Cart in the Indian 
Museum. — At the ordinary meeting of the Royal 
Asiatic Society, held on the 6th July, Mr. N . ' G . 
Alajumdar exhibited a terracotta toy-cart. This 
unique specimen has been in the Museum for many 
years. Its findspot is unknown. The curt has six 
passengers represented in relief including two 
women, who are all in festive mood and enjoying 
themselves. The party is engaged in eating'aud 
music, as may be seen from a tray containing 
eatables, a tahla and a harp. A similar example 
of a toy-cart has recently been discovered at 
Kosam in Allahabad District, and it is very likely 
that this one also came from the same, place. 
On artistic grounds it may be placed in the 
Sunga period (about 150 B.O.). 

At the same meeting of the Society, Mr. S. K. 
Chatterji exhibited a set of old Oriya Playing 
Cards, made of cloth stiffened with a ground 
made of gum. They are circular in shape and 
are 2V in diameter. Mr. N. Barwell communi- 
cated a paper entitled ‘ ‘Influence of Oriental 
Motifs upon book-bindings in Europe from the 
15th to the 18th century”. 

Maulavi Muhammad Sanuwar Bakht was 
b allotted for as an ordinary member. 
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Excavations at Nalanda. — Among the new 
buildings which have been exposed at Nalanda 
is a monastery where about 200 metal images and 
an image with bronze head and agate body 
have been found. According to Dr. K. P. 
Jayaswal, President of the Managing Committee, 
Patna Museum, this monastery was evidently 
inhabited by monk-artists, as materials for 
fashioning images have been found in the rooms. 
Some of the images are of great artistic value. 

The system of disposal of the dead in the 
ancient university has been brought to light 
by recent excavations. The dead were cremated 
in a straight row and the ashes were left undis- 
turbed. Many of the smaller stupas which were 
formerly regarded as merely ornamental, had 
proved to be relic memorials where bones and 
hair of the deceased saints were placed under 
double sealings, which in their turn were pre- 
served in clay caskets. 

The finds recovered from the excavations at 
Rajgir in the Maniyar Mat ha area, specially the 
terra-cotta with various spouts which are at 
present housed in the Nalanda Museum, are, 
according to Dr. Jayaswal, of exceptional im- 
portance and such antiquities have so far not 
been reported anywhere in the world. The 
Nalanda museum which will soon be extended, 
will he one of the most important museums of 
the w f orld, when all the exhibits excavated are 
arranged and housed properly. 

sk 4* X 

De Havilland Arch of Seringapatam. — This 
famous swinging arch, one of the chief attractions 
of the tourists and a marvel of bridge engineering 
which was a protected monument, collapsed on 
2nd July. The Director of Archaeology in Mysore, 
who visited the scene, considers the restoration 
of the arch impossible. The Government are 
considering how best to preserve the remains. 

The Arcli was built 125 years ago by De Havil- 
land. a French Engineer, attached to the Seringa- 
patam garrison during Tippu Sultan’s reign. 
De Havilland was asked to build a bridge across 
the Cauvery to facilitate the march of troops and 
civilian population. Before launching on the 
scheme to project a bridge without piers and 
columns, he undertook to construct a specimen 
bridge in the island. The result was a brick 
arch with a span of 112 feet, greater than any 
attempted at that time. This monument of his 
skill, which withstood all weathers for over a 
century and a quarter, has been lost for ever. 

* * * 

The Woodhouse Memorial Prize for 1935 has 
been awarded to Dr. Mohammad Aziz, d.sc. 
(Agric.), of the Wheat Breeding Sub-Station and 
Rust Research Laboratory, Simla, for his essay 
on s ‘Problem of Wheat Rusts in India”. 

* * * 

The Sir Vincent Massey Scholarship for the 
year 1936-37 has been awarded to Mr. R. C. 
Lacy, 3n.se. of the Allahabad University for study 
and research in Plant Pathology. 

* * * 

Dr. S. K. .Banerji officiates as Director-General 
of Observatories vice Dr. C. W. B. Normand. 
granted leave for three months and two days 
with effect from July 11 or date of availing. 


Dr. C. S. Fox will officiate as Director of Geo- 
logical Survey of India vice Dr. A. M. Heron, 
granted four months leave from India with effect 
from July 30. 

x * * 

Problems of Broadcasting in India . — The 

Indian Listener (June 22) has published a very 
timely article dealing with the principal problems 
confronting the development - of broadcasting in 
India. It is an appeal addressed to scientists 
all over India to co-operate with the Research 
Department of the Broadcasting Service in 
determining the nature of the major factors. 

To make a success of Broadcasting in India, 
where an enormous area has to be covered with 
a dependable signal which will be sufficiently 
higher than the interfering atmospherics, several 
technical problems demand close investigation. 
Both scientific and lay opinion agree that atmos- 
pherics constitute the first problem. The data 
available on this point are very incomplete and 
little work seems to have been done on the distri- 
bution of atmospherics on the frequency spectrum. 
What is wanted is a series of observations of the 
absolute strength of atmospheric noise at differ- 
ent frequencies. Diurnal and seasonal variations 
have also to be observed and data tabulated 
before we can predict with any degree of cer- 
tainty the probable service area of a station or 
decide upon the optimum band of frequencies. 
In order to be able to co-ordinate the results 
obtained, it is advisable to employ similar 
methods at all the observing stations. It is 
suggested that measurements be made immediate- 
ly after 7-0, 10-0, 13-0, 16-0, 19-0, and 22-0 
hours and in each case observations be recorded 
of the field strength of atmospheric disturbances 
alone in microvolts per meter, the values being 
interpreted over 5-minute period on each spot 
frequency. The valuations should be recorded 
on the complete spectrum between 150 and 
20,000 kilohertz. 

The collection of data on atmospheric distur- 
bances will be helpful in ascertaining suitable 
frequencies for transmission. Short-wave experi- 
mental transmissions will be made from Delhi, 
as soon as funds become available for erection 
of a transmitter, at a number of frequencies, 
and the results observed. In this connection it 
is hoped to obtain the help of the listening public 
as well as the scientific world. The former will 
be requested to submit reception reports, while 
scientific workers at different distances from 
Delhi will be requested to make field strength 
observations. In this way it will be possible to 
obtain extensive c-orrelatory curves which will 
be helpful in founding a short-wave service. 

As the suitability of high frequencies for local 
broadcasting has yet to be proved, the medium 
frequency band is at present the main vehicle 
for the diffusion of broadcast programmes. One 
of the chief difficulties in the drawing up of a 
suitable scheme of development in this .line is 
the paucity of data on earth conductivity, ^uce 
ground-ray attenuation is a function . of both 
frequency and ground conductivity, it is ne- 
cessary to have reliable data on soil characteristics, 
over varying types of terrain. It is very desirable, 
therefore, to have a series of measurements taken 
at different parts of India over ground ranging 
from granite and gneiss formations to the pastoral 
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deltaic areas. This work will be undertaken by 
the Research Department but co-operation from 
:>utside will be very helpful. 

* * * 

Expeditions to Himalayas. — A Japanese expe- 
dition to negotiate the Mount Nandakot in the 
Himalayas is expected to start the ascent from 
Spetember 1. This expedition is supported and 
financed by the Rikkyo (Missionery University) 
and Nichi an influencial daily of Tokyo. 
This is considered to be of the nature of a trial 
for a projected expedition to Mount Everest. The 
party consists of eight members five of whom 
are graduates. Their previous experiences com- 
prise the conquests of Mount Aliga in Switzerland 
and Alberta Peak in Canada. 

Another expedition to Mount Nanda Devi, 
consisting of four Americans and four English- 
men planned by the Harward Mountaineering 
Club and the British America Himalayan Expedi- 
tion, has already started making preliminary 
arrangements. Their base camp will be established 
at a height of 14,000 feet, and the actual ascent 
from the camp will start either by the end of 
August or the beginning of September. The 
expeditionists, all of whom possess considerable 
mountaineering experience, are equipped with 
light wind-proof clothing, shoes suitable for deep 
snow climbing and. dried provisions, and they 
hope to reach the summit of Nanda Devi before 
the 20th September. 

* * * 

International Conference on Timber Utili- 
sation, London.— The Second International Con- 
gress, organised by the Comite International du 
Hois', Department for Timber Utilisation in con- 
junction with its member organisation, the Timber 
Development Association, Ltd., was hold in 
London from 31st March to 3rd April. 21 
countries were represented at the Conference, 
which was inaugurated by the Earl of Dunmore. 
Three public sessions were held : (1) Forestry and 
Timber Utilisation, (2) Timber Research and 
Timber Utilisation, and (3) The Utilisation of 
wood waste. 

The intimate collaboration in all matters 
concerning the wide utilisation of timber has 
already shown very satisfactory results. The. 
various papers read at the Conference served to 
emphasise the similarity of problems concerning 
timber in various countries. A main Committee 
was appointed to receive the reports on the acti- 
vities of various national organisations for timber 
utilisation. 

It was resolved in principle ( 1 ) to continue and 
intensify international collaboration, (2) to ar- 
range international inquiries, and (3) to organise 
international competitions. It was considered 
that all countries represented at the Conference 
should participate in one pavilion at the World 
Exhibition to be held in Paris in 1937. 

The delegates visited the Prince Risborough 
Forest Products Research Laboratory, the well- 
equipped centre of English timber research. 

* ^ * 

Inventive Activities in India. — The annual 
report of the Patent Office reveals a decrease of 
about 25 per cent, in the number of applications 
for patents originating from India as compared 
with those for the year 1934. 

While a decrease was noticed in the patents 
connected with electrical industry, those con- 


cerning chemical industry show a marked increase. 
The subjects investigated cover a wide range sued 
as synthetic resins, drugs, wetting agents for 
textile, processing, investigations on sterols, the 
manufacture of sulphuric acid by contact process 
and manufacture of salts by base-exchange re- 
actions. There was a notable, increase in patents 
for surgical and medical appliances. Applications 
for patents concerning inventions in rail and 
road transport and aeronautics constituted ten 
per cent, of the total. Steady progress was 
maintained with respect to inventions relating 
to agriculture and allied industries. A number 
of applications relating to guttapercha and India, 
rubber was received. In the. field of glass manu- 
facture, the investigations were mainly directed 
towards the production of non-, sh alterable safety 
glasses, glass suitable for use as a> protective 
coating or glaze upon, the interior .surface of 
sodium lamp bulbs where the glass is exposed to 
highly heated sodium vapour, and the manufac- 
ture of certain kinds of boro-silicate glass which 
are moisture resistant and highly inert to hoi- 
sodium vapour and also morn transparent than 
glasses hitherto used for the purpose. 

* * * 

An Indian System of Physical Culture. * 
Maharaja Bala, sahib Bant Pralinidhi, Ruler of 
Aundh State, a. keen follower, an ardent advocate 
and enthusiastic propagandist of tfuri/u A* a»K(sfon\ 
an ancient system of Physical Culture adopted for 
individuals and groups and suitable for all ages 
and both the sexes, is now louring in Europe 
to popularise this system. The Ruler of Aundh 
has made the system compulsory in all the 
schools of his State and having satisfied himself 
with the results obtained, he is now advocating 
the system not only to the. peoples of India, hut 
also to those outside. The system affords excel- 
lent movement to the three vital parts of the 
body— the abdomen, the chest and the spinal 
cord. By reviving this excellent system and 
spreading it, the Maharja has done a lasting 
service to the cause of Physical Culture. He is 
the author of a hook dealing with the system, 
originally written in English but now available 
in many Indian languages. 

* >|l 

The Imperial Institute o£ Sugar Technology. 

— The Imperial Institute, which is housed in the 
Harcourt Butler Technological Institute, was 
formally brought into being on the 1st July. 
Mr. R. O. Srivastava, Sugar Technologist in the 
Imperial Council of Agricultural Research, is 
the first Director of the Institute. The Teaching 
and Research Staff consists of about 20 members 
including three Professors of Sugar Technology, 
Sugar Engineering and Sugar Chemistry, each 
assisted by an Assistant Professor, Research 
Physical Chemist and Biochemist. 

The Central Government’s contribution to the 
Institute will be about Rs. 14 lakhs spread over 
a period of 5 years, which with grants of Rs. 25 
lakhs made to the Imperial Council of Agricul- 
tural Research for the promotion of sugar research, 
brings the total Government contribution to 
Rs. 39 lakhs. 

At the recent conference held at Simla to review 
the progress of sugar research, it was decided to 
recommend the continuation of the two schemes 
which have reached the end of their five-year , 
periods, via the Deccan Sugarcane Research 
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station at PaJegoan where considerable woik on 
sasarcane pmfiolocry lias been can e ’ 
the scteiue. dealing with sugareane peases 
carried out at the Imperial Institute ot -\-,n 

cultural Research at Pusa. 

* # # 

Imperial Council of Agricultural Research, 
-sir John R.wwl Director of the Rothamstod 
Experimental Station, and Hr- 2s- (• V 
have been appointed to conduct the scientific 
purvev of th** vorkimr of the Imperial Council o- 
Agricultural Research since its inception. Air. 
Seth*. Rice an«l Sugarcane Expert at Shahajahan- 
p ur anti IS- f. Airarwal. of the Lahore \ etennary 
College, ha’t'n- b .^n appointed as Indian Secretary 
and Adviser respectively to the Experts, who, 
it is understood. will arrive in India in November. 
Their headquarters will be Delhi but will visit a 
number of re>~ -ivli stations in several provinces 
during their six months' stay in India. 


Properties and Applications of “Everdur . 

An alloy of eor»p:*r. silicon and manganese, whose 
remarkable properties have procured for it .a 
wide application during the past 10 years, is 
now available as a British product, following the 
acquisition by I. <A I. Metals. Ltd., of the manu- 
facturing and selling rhrhts in the United Kingdom. 
The material U now produced in the form of plate, 
sheet. strip. tay>=. rod and wire over a wide range 
nf sizes and tempers to suit individual require- 
ments as well as in ingots for casting. Properties, 
application? and methods of working are fully 
described in an illustrated booklet recently 
issued by the company. 

"Evc-rdur*" is the first commercial application 
of copper eoi_t aininii substantial amounts of 
silicon, and mark? a decided advance in the 
metallurgy of copper alloys in that it combines 
the tensile strength of medium and low carbon, 
steel with the 21 on-rusting and corrosion-resisting 
properties of ooyy-r. The wide range of its 
potential apx^i-'wt ions may be judged from such 
other desirabb- poyp-rPes as a high fatigue limit 
and good nia'dilnabilky. and from the fact that 
it is non-magnet easy to cast or to work hot or 
cold, and readily weldable by all commonly used 
methods. Thioso properties should make possible 
the replacement of steel with ” Everdur” in many 
applications involving corrosive conditions. — 
t'benii'Vti Aye. !&&'». 34. M dal. Sect .. p. 36.) 


A Review of the Physiology and Biochemis- 
try of the Sulphur Bacteria.— (His Majestv’s 
Stationery OtUee^ Price bi. net., post free 10d.) 
Thp* importance* of sulphur In inorganic nature has 
Icnz been knotrn but the recognition of the 
biological si^nit! cane* of sulphur came later, 
There is. intact. ’ ‘a sulphur cycle” which is ar 
expression oMhe manner in which sulphur passes 
from ino.iga.mi. a v - c. g<tmc nature and vies vpt&ci 
This circulation is largely due to the sulphui 
bacteria whose activities are dealt with in thb 
review where reference is made to their econo mil 
importance ant to tr.e problems coneernino- then 
that remain to be solved. One of the°maio: 
problems is to utilise teem commerciallv, for ui 
to the present, it harmful rather than thei 

benehml effects tsat r.ave attracted attention 

Survey of the Biochemical Activities of thf 
Acetic Acid Bacteria.- His Majestr’sStationer 

Olhce. Price Is. met. post free Is. 1 d.) it i 


IJvix 


just, 1()0 yviii'K .since ill- toiivi'iM - *' ' 

' inou-ar or iwvt-ir avid was .IHiiut .-l> d ' 
bo Ausod by Ii vi tilt o,, 4 nn.sn,s win.! I 

wore thought to b<‘ of <••>«' A .ri-il ' 

has shown Hint- there are nl -'"> ; 

acetic acid baetcria, anti in 
attempt lia,s been, made <-<>tnnn , i » t.tllt b 
thrir powers other than in I b- vnoa-ar nm 
This survey stives a. ninipn' In 'iis ■< • 1 ‘ ; 

the nature and variet y of tin- eho, i, .. \ • '• - 

tions which this Stroup oi m «• - « >• •>_ . 

effect Suggestions arc marii* Ioj i u h . } 
lion to the production of -Ham -err 
which arc difficult to obtain by onlir .it . ■ 

methods and for the investiyat u»n ol ]»o 
potential utility. 


Announcement 

Paris International Exhibition, 1937. 
International Exhibition wit h t I' 1 ' mspjhu 
F rench (lovemtnenl will he boi*i in i.tM 

Ir Phe exhibition will bo. <livith‘<l f'lin' 

sections which will again be su b-b u uh'd m?- 
sub-sections. r l 1 lu' sulijoc-ts to w hicri t b«‘ r 
sections will be <l<‘Vot-e(l a co : j*» 

thought — l d terary, musical anti artist b\ mclurtn^ 
the scientific. disc.ov< k ri(xs in tlioir niqaioihpn . 
social questions including ro-oporat t«*n. 
organisation of intidh'ctiial anti manual i.o *a 
arts and crafts including hij-’iu-r 
artistic and tec h rii cal < 1 i IT us i < > n i n e 1 1 1 1 1 1 1 cz v;r . ■ 
phony, television and c.ineuiivl-o^rnjib y ; in huri 
including town-building, hold i cult urn and air 
culture; graphic and plastic arts; burir 
industry; interior decoration a riel iurnitm 
work of art including jewellery ^ moi’ocro hui ; 
work, scientific and musical instruments. 
and reviews printing; a.ppa.rid iiK’huhng «U f 
materials and ptuTunuu'y ; trmispotd and b»iiu 
including hotels and tra-v<‘Uing requisite^’. < 
gress, processions and sports; pu)dic»!\ undue’ 
shop windows and display articles. 

Further particulars can be nbfaintMl ii"'”' 
Monsieur le ( V)tnrnissaire (*etu‘ral ilc l r.xp* ■ ■■ ■ 
tion Internationale, Paris l DMT, Drainl Pab*- 
Porte 0, Paris. 

sjc 'Jfi *l‘ 

World Congress of Pre-Historic and Proto- 
Historic Science. -—The second session <»! la 
Congress will be held in Oslo on August 3 t‘ 
this year, in accordance with the decision taken 
at the first session in London in IDM'i. Hr - 
Norwegian Committee, of Honour and t he 
nising Committee a-nnomjLtM t hat t hey inxit* 1 aU 
pre-historians and otheT persons interest ub S (i 
attend the Congress. Acceptance of this invita- 
tion should be sent to Bureau de ('engross. 
Universities Oldskassa tiding, Oslo. The Cign- 
nising Committee is ^jutting on agenda several o. 
the more important problems winch are ornijn- 
ing the attention of Scandinavian archa-ologids 
and which are of international into rest. Those 
include excavations of sites dating from the 
Stone Age of Finmark which set many ]>roblems 
of general interest ; rock carvings of the Arctic 
group to which the most modern research methods 
have been applied of late years ; the re mains oi 
farms of the Migration period ; the decorative 
art of the Migration period and finally the textile 
art of the Vikinsr. Sncr-ioi 
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been arranged so that members may gain first- 
hand experience of the subject. Excursions 
have been arranged to the old Yestfold during 
the Congress and to Stavenger, Bergen or Trond- 
heim, after the close of the Congress. 

* * * 

The League of Nations will award the Darling 
Prize of 1,000 Swiss francs this year for the best 
work in the pathology, etiology and prophylaxis 
of malaria. Works which have been published 
within the last five years as well as unpublished 
work may be submitted. 

% 5 i- # 

Indian Science Congress, 1937. — The 24th 
Annual Meeting of the Indian Science Congress 
will be held in Hyderabad (Deccan) from Janu- 
ary 2 to S, 1927. His Exalted Highness the 
Nizam of Hyderabad has consented to be the 
Patron of the meeting. Rao Bahadur T. S. 

Venkataraman of Coimbatore will be the Presi- 
dent. 

Papers submitted for reading at the session of 
the Congress can only be submitted by Ordinary 
and Pull Session Members or through Ordinary 
Members. No papers are admissible for reading 
at the session by any one who has not been en- 
rolled as a member by September 15, 193b. 

Papers for the Congress should be forwarded 
together with three copies of an abstract to the 
President of the Section concerned not later than 
15th September 1930. Abstracts are to be type- 
written and must not exceed 200 words. 

Dr. H. Hyder Ali Khan, Principal, Medical 
College, Osmania University, and Dr. Muzaffer- 
uddin Qureslii, Head of the Department of 
Chemistry, Osmania University, Hyderabad have 
been appointed Local Secretaries. 

jfc 'I' *1* 

We acknowledge with thanks the receipt of 
the following 

“ Actualities Scientifkjues et Industrielles,” 
Nos. 271, 277, 295, 290, 299, 300, 303, 312, 313, 
325-327, 329, 333, 335-337, 345-347. 

“The Agricultural Gazette of New South 
Wales,” Vol. XLVII, Part 6, June 1930. 

“Journal of Agricultural Research,’ 5 Vol. 51, 
Nos. 5-7. 

“Indian Journal of Agricultural Science,” 
Vol. VI, Part IT, April 1930. 

“The ’Philippine Agriculturist,” Yol. XXV, 
No. 1, June 1930. 

“Journal of the Roval Society of Arts,” 
Vol. LXXXIV, Nos. 4357-4300. 

“The Biochemical Journal,” Vol. 30, No. 5, 
May 1930. 

“Journal of the Institute of Brewing,” Vol. 
XTjII, No. 6 , June 1930. 

“Chemical Age,” Voh XXXIV, Nos. 882-885. 

“Journal of the Indian Chemical Society,” 
Vol. 13, No. 4, April 1936. 

“Berichte der Deutschen Chemischen Gesell- 
schaft,” Vol. 69, No. 0. 

“The Russian Journal of General Chemistry,” 
Vol. VI, Nos. 3 and 4. 

“Experiment Station Record,” Vol. 74, Nos. 
4 and 5, April-May 1936. 

“Transactions of the Faraday Society,” 
Voh XXXII, No. 6, June 1930, . 
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“ Indian Forest Records,” Vol. I, No. 3 (Silvi- 
culture — The Distribution of Se.squioxides, Silica 
and Organic Matter in Forest Soil, etc.). 

“Forschungen und Fortschritte,” Vol. 12, 
Nos. 16 and 17. 

“Genetics,” Vol. 21, Nos. 1 and 2, Jan. and 
March 1936. 

“Transactions of the Mining and Geological 
Institute of India,” Vol. XX.X, No. 3, April 36 ; 
Vol. XXXI, No. 1, June 1936. 

“Government of India Publications : — 

Cs Monthly Statistics of Production of Certain 
Selected Industries of India (Department of 
Commercial Intelligence and Statistics), No. 12 
of 1935-36, March 1936.” 

“Indian Trade Journal,” Vol. CXXI, Nos. 1563- 
1566 ; Vol. CXXII, No. 1567. 

Irrigation Research Institute, Punjab, Vol. II, 
No. II ; No. 12 ; Vol. V, Nos. 4 and 5. 

Publications of University of Illinois : — 

No. 34. — “An Investigation of the Durability of 
Molding Sands”. No. 36 — “The Cause and 
Prevention of Steam Turbine Blade Deposits.” 

“The Calcutta Medical Journal.” Yol. 30, 
No. 12, June 1936. 

“Mathematics Student,” Vol. Ill, No. 4, Dec. 
1935. 

“Review of Applied Mycology,” Vol. 15, 
No. 5, May 1930. 

“The Cambridge Bulletin,” Vol. LXNVIJI, 
June 1930. 

“Memoirs of the India Meteorological Depart- 
ment,” Vol. XXVI, Part V. — Soundings of 
Temperature and Humidity in the Field of a 
Tropical Cyclone and a Discussion of its Structure, 
by Iv. R. Ramanathan. 

Imperial Bureau of Plant Genetics (for 
Crops other than Herbage): — “Plant Breedings 
Abstract, Supplement II. — Summary of Report 
received from Stations in the British Empire,” 
1932-35, April 1930. 

“London Shellac Research Bureau (controlled 
by the Indian Lac Cess Committee, India), Tech- 
nical Paper,” No. 8. — “Darkening of Lac Solutions 
and the effect of Oxalic acid thereon,” by Lai C. 
Verman, May 1930. 

Do. No. 7. — “Fundamental Physical Properties 
of Lac, Part III. Electrical Properties” by Lai 
0. Verman, May 1930. 

“Bulletin No. 2 of Indian Industrial Research— 
A Survey of the Indian Glass Industry, ” by E. 
Dixon. 

“Nature,” Vol. 137, Nos. 3473-3476. 

“Journal of Nutrition,” X 7 ol. 11, No. 5. 

“Indian Journal of Physics and Proceedings of 
the Indian Association for the Cultivation of 
Science,” Vol. X (XIX), Part III. 

“ Canadian Journal of Research,” Vol. 14. Nos. 4 
& 5, Secs. A. B, C & D. 

“Ceylon Journal of Science, Sec. E. — Meteoro- 
logy,” Vol. II, Part I. 

“Scientific American,” Vol. 154. No. 0, June 
1930. 

Catalogues 

“Monthly list of Books on Natural History and 
Science,” June 1930. (Messrs. W T he!don and 
Wesley, Ltd.). 

“ Mitteilungen fiber Neuerscheinungen und 
Fortsetzungen, 1936,” Nummer 3, (Juni), (Messrs. 
Verlag von Gustav Fischer in Jena). 
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ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 


Indian Mathematical Society: 


June , 1936. — B. N. Sastri and M. Sreeni- 
vasaya. : Lipins of Fenugreek (Trigonella foenum 
graecum). — The isolation and fractionation of 
some interesting lipins are described. S. Partha- 
sarathy : Ultrasonic Velocities in Organic Liquids. 
Fart IV. — Halogen Compounds. — A study of 15 
compounds shows that the acoustic velocity is 
lowered on introduction of a heavier atom, 
and also by the presence of a double bond. 
N. Kr.yl.ofp and N. Bogoliuboff : Upon Some 
New Results in the Domain of Non-Linear 
Mechanics . R. Ananthakrishnan : The Raman 
Spectra of Propylene and Iso-Butane. — While 
the lines due to propylene are sharp and well 
polarised, many of those due to iso-hutane are 
broad and highly depolarised. C. S. Venea- 
teswaran : The Raman Spectra of Selenious Acid 
and Its Sodium Salts. — A study of the solid and 
aqueous and alcoholic solutions shows that the 
lines broaden out and undergo variations in fre- 
quency shift and intensity. It is postulated that 
the acid exists mainly in an unsymmetrical 
pseudo acid form in the solid and alcoholic solu- 
tions, while in aqueous solutions it is almost 
wholly converted into the symmetrical true acid 
form. The dissociation of the acid is weak. 
S. Parthasarathy : Resonance Curves for a 
Quartz Oscillator Immersed in Liquids. — A greater 
number of diffraction orders was observed, not at 
the resonance of the crystal hut at a point of 
lower frequency, corresponding to the region of 

clear resolution of resonance curves. R. K. 

0 

Asundi : Rotational Analysis of the Angstrom 
Bands at AA 6080 and 6620 a .TJ. R. K. Asundi 
and R. Samuel : On the Dissociation Energy of 
Carbon Monoxide. R. S. Krtshnan : Disper- 
sion of Depolarisation of Rayleigh Scattering. 
Bart I. — Fatty Acids . — It is pointed out that the 
formation of large molecular groups in the fatty 
acids is probably responsible for the observed 
dispersion of depolarisation. V. S. Raja- 
gopalan : On the Structure and Optical Characters 
of the Nacre in Irridescent Shells. — Part I . — A 
microscopic study using plane polarised light and 
also convergent light supports the optical observa- 
tions and X-ray studies made on the same. 
B. K. Singh and S. Prasad. The Physical 
Identity of Enantiomers. Pari II. (a) ( The Rotatory 
Dispersion of d- 1- and dl -forms of Iso-nitroso- 
camphor and their sodium derivatives, (b) The 
Differences in the Physiological Action of d- 1- and 
dl -forms of Sodioisonitrosocamphor. S. Partha- 
sarathy : Diffraction of Light by Ultrasonic 
Waves — Part II. Refection and Transmission 
Phenomena. — It is made out that transmission 
(Raman.-N'ath’s theory) and Reflection (Brillouin’s 
theory) are two separate phenomena, superposed 
on each other, in the case of diffraction of light 
oy high frequency sound waves. B. V. Ragha- 
rENDRA Rao : Doppler Effect in Light Scattering 
7 i Liquids . Part III. — Polarisation of Light 
n ransversely Scattered by Formic and Acetic 
Icids. — The central undisplaced component 
bows an appreciable degree of depolarisations 
idicating presence of large clusters of molecule, 
i these liquids. 


December 1935. — C. N. SrINIVASIENgar : On 
a Property of the Focal Surface . — The paper deals 
with the exceptions to the theorem : Any surface 
of the congruence touches the focal surface at the 
foci of any of its curves. It is explained here 
that the surface generated by a singly infinite 
system of curves [x, y , 2, a , cf>(a)] — 0, r =1,2 
can he guaranteed to touch the focal surface at 
the focal points of these curves only when the 
locus of the focal points is not an envelope of the 
curves. The case of exception is discussed, and 
some special types of congruences are considered. 
The following result is deduced from the discus- 
sions : 

If any singly infinite system (except, in general, 
one particular system) of surfaces of the congru- 
ence possesses a unique (i.e., non-degenerate or 
single) envelope, this envelope constitutes the 
focal surface or part of it. Hans Raj G-upta : 


On Linear Quotient- Sequences . — Let 



denote 


the quotient when a positive integer x is divided 
by a positive integer y . By a linear quotient- 
sequence is meant the set of numbers 



r = 1, 2, 3, . . . 


K and m being posi- 


tive integers, and l any integer, provided that if l 
is negative, \l\ < K. The" following problem is 
discussed : 


Given a set of n positive integral numbers a 1} 
a 2 , , a, t such that a r — a r . x = d or d -f 1, to ex- 

press, if possible, the given set as a linear quotient- 
sequence modulo ni, where m ^ n. N. Ddrai 
Raj an : Foci in Complex Geometry. — A discus- 
sion of the properties of foci of a curve of 
class n— 1 touching all the mutual joins of n points. 
M. Ziauddin : Recurrence For mulce for Bernovlli } s 
Numbers. — Some new recurrence formula? for the 
Bernoullian numbers are investigated with the 
aid of Symmetric Functions and Determinants. 
S. S. Pillai : On the Nature of the Contact of the 
Conics S = 0 and S + AT = 0 : If S = F (a?, y) = 

T = (.r — xO 4- [y — y x ) where F(a;i,yi) = 0, 
OH oy i 

it is proved that the curves S = 0 and S 4- AT = 0 
touch at {x L , y x ) internally or externally according 
as A < 1 or A > 1. 

March 1936. — V. Ganapathy Iyer : On Integral 
Functions of Order One and of Finite Type . — Let 
f(z) be an intergral function of order one. Let 

0 <A X <A 2 < < X u be a sequence of 

numbers tending to infinity. Let <f> {%) 5=3 




and f (A 7Z ) = y JU /(- \ n ) — fclie 


sequence + being bounded. Then under suit- 
able hypothesis on [A«], the following theorems are 
established by the help of certain lemmas proved 
in the course of the paper. 

Theorem 1. Let [ y n ] in addition to being 
bounded, satisfy one of the following conditions i 
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(a) the real parts of 


Vn ±V-n 


and 


Vn — V-n 


do not 


change sign as n varies, not all these real parts 
vanishing; ( b ) the imaginary parts of these expres- 
sions do not change sign as n varies, not all these 
imaginary parts vanishing. 

Under one of these conditions, the type of f(z) 
cannot he less than Z(<£), the lower type of the 
base function Tf M(r) and P be the maxi- 

mum of [ f(z) [ on 1 z | — r, and the order of f(z), 

Lim log M(r) 

y oo rP 


the lower type l is defined as 


Theorem 2. Let (av), v — !, 2, be a se- 

quence of numbers such that / ay | — > co as v oo, 
Let E(A, a) denote the set of points z = ± ay 

n = 1,2, Let f{z) be a function of order one 

and minimal type. Then it reduces to a constant 
if it is bounded at the set of points E(A, a). 
R. 0. Bose : Two Theorems on the Convex Oval . — 

The following theorems are established : 

(A) The tangents to a convex oval at the 
cylcic points cannot all touch the same circle. 

(B) All the sextatic points on a convex oval 
cannot lie on the same conic. 


Reciprocating the latter, the tangents to the 
oval at the sextactic points cannot all touch 
the same conic. 8. S. Pillai : On T Taring's 
Problem . — Let g(n) denote the least value of s 
required to represent every positive integer as the 

sum of s non-negative nth powers. Let l — [(|-) /; ] 
and; = [if)"] where [x] denotes the integral part 
of x. The following results are established — 

(«) If n ^ 30 and [(f)"] < 1 - l -~, (I) then 
g{n) = 2 n -H l — 2, where (cc) = fractional part of x. 

(b) If [(■§)"] then g(n) S* 2* + l + 

3 ~ 3. 

(c) g(n ) = 2« + 1+ 0 (#)« 

(d) When 8 < n < 100, ff(n) = 2" + l - 2. 

(e) If K(a:) denotes the number of n’s less 
than x for which (1) is true, then 

log (|-) 

K{x) > ~w¥ x + 0fl) - 


Panchan an Neogi and Kanai Lal Mandal : 
Experiments on Resolutions of Co-ordinated In- 
organic Compounds into Optical Isomers. — Co- 
ordinated Cadmium Compounds with Racemic 
and Active Propylenediamine. P. C. Mitter 
and Phantndra Nath Dutt : Condensation of 3- 
and A-Nitrophthalic Anhydrides with Phenol and 
Anisole. P. C. Mitter and S. S. Maitra : Studies 
in the iso- Flavone Series. J. K. Chowdhury and 
T. P. Bard han : Molecular Size of Cellulose from 
Different Sources , Part I. Sant Singh Bedi and 
Kartar Singh Narang : Quinazolines — Part IV. 
N. M. Bash and T. R. Maitra : Investigation on 
the Effects of Humidity and High Temperature on 
the N H ^-content of Different Samples of Rice. 
Kartar Singh Narang, Jnanendra Nath Ray 
and Thakur Das Sachdeva : Quinoline Deriva- 
tives — Part IV. Radha Raman Agarwal and 
Sikhibhixshan Dutt : Chemical Examination of 
Cuscuta reflexa, Roxb, Part III. — The Constitution 
of the Oil from the Seeds. Dines Chandra Sen : 
Studies ' hi the Cyclic Thin ketones, Part J . — 
Synthesis of Non- Polymerised Thiocyclohexanone , 
Thiocyclopentanone and Their Derivatives. S. S. 
Bhatnagar, M. B. Nevgi and R. L. Sharma : 
Diamagnetic Susceptibilities of Tin in Di- and 
Tetra- Valency States. 


Calcutta Mathematical Society : 

July 12, 1936. — B. B. Sen : Note on the Stability 
of a thin plate under edge thrust , buckling being 
resisted by a small force varying as the dis- 
placement. M. Dr Duffahel : A reduction 
formula for the functions of the s?cond kind con- 
nected with the Polynomials of Applied Mathe- 
matics. R. C. Bose and S. N. Roy : On the 
four centroids of a closed convex surface. M. 
Chosh : The theory of extensional vibration of a 
b^am excited by the longitudinal impact at the fixed- 
end, the other end being free. N. G. Shabde : On 
Infinite integrals of Bessei s functions. N. C. Chat- 
tsrjee AND P. N. Das Gupta*. On the Irredu- 
cible invariant and covariant system of two quater- 
nary Quadrics and two linear complexes. S. Ghosh : 
A note on the vibrations of a. circular ring. 
R. G. Bose*. The the ry of associated skew 
rectangular pentagons. H. S. M. Coxeter (Cam- 
bridge) : On S hlafiVs generalisation of Napiers 
Pentagramma Mirificum. (Communicated by Prof. 
F. Levi.) 


Indian Chemical Society: 

April 1936. — Shridhar vSarvottam Joshi and 
P. V. Jagannatha Rao : Thermo- Ageing of 
Colloids. Part I. — Variation of Ref r activity. 


Meteorological Office Colloquium, Poona: 

June 19, 1936. — Prof. K. S. Krishnan of the 
Indian Association for the Cultivation of 
Science, Calcutta, addressed the Colloquium 
on “The Approach to the Absolute Zero”. 
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UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


University of Bombay: 

Royal Institute of Science. — Dr. T. S. Wheeler, 
Principal of the Institute, lias gone on leave to 
England till the 26th August, 1936. Prof. GL R. 
Paranjpe, Plead of the Physics Department, 
will officiate as Principal in addition to his own 
duties during the absence on leave of Dr. Wheeler. 

Dr. N. R. Tawde has been appointed a member 
of the Editorial Sub-Committee in Physics of the 
Bombay University Journal . 

Dr. R. C. Shah will supervise the research 
work in Organic Chemistry during Dr. Wheeler’s 
absence and is to act as Managing Editor of the 
Physical Sciences issue of the Bombay University 
Journal , during the absence of Dr. D. D. Kanga 
on leave. 

Dr. S. Parthasarathv, a past student of this 
Institute, lias been awarded the D.Sc. degree of 
the Bombay University. 


University of Calcutta : 

The Senate of the University of Calcutta has 
adopted a very important scheme for affording 
facilities to students of the University by including 
military studies as a subject for examina- 
tion. The scheme was prepared by a Committee 
appointed by the Senate for the purpose. Military 
studies will be an optional subject. There will be 
two examinations — Junior and Senior— and the 
course for each will cover two years. Each 
examination will consist of two parts — practical 
and theoretical. Certificates will be issued on 
the results of each examination. 


University of Mysore: 

The Colleges reopened on the 24th June, 
1936, after the summer vacation. 

Dr. E. P. Metcalfe, D.Sc., F.inst.P., Vice- 
Chancellor, who had proceeded on leave, returned 
on the 29th June, 1936, and received charge of 
the office from Mr. N. S. Subba Rao, m.a., Bar-at- 
Law. 

Mr. D. S. Puttanna, b.a., f.r.c.s., l.m., 

d.t.m., Surgeon, has been appointed to act as 
Principal, Medical College, Mysore, during the 
absence of Dr. J. E. Robinson, B.A., M.D., F.A.C.S., 
f.r.c.s. (E ), on deputation to Europe. 

Extension Weeks organised by the University 
Teachers’ Association were held during the 
month at Mysore and Nanjangud. 


University of Nagpur: 

In recognition of the excellence of his work, j 
the degree of the Doctorate of Science of the , 
Edinburgh University has been conferred upon ' 
Prof. S. C. Dhar of Nagpur with commendation. j 
His work on Mathieu and Automorphic functions 
is regarded as a valuable standard work. j 


Education Board: 

The following have been nominated by the 
Governor-General in Council as members of the 
Central Advisory Board of Education. — Mr. 
V. S. Srinivasa Sastri, Vice-Chancellor, Annamalai 
University ; Mr. A. G. Clow, Secretary, Govern- 
ment of India Industries and Labour Department ; 
I. ala Shriram, Millowner, Delhi ; and Mr. S. A. 
Roberts of Messrs. Bird and Company, Calcutta. 


Krishnakumari Ganesh Prasad Prize and Medal for 1938. 


rpHE Council of the Calcutta Mathematical 
-L Society invites “Thesis ” embodying the 
result of Original research or investigation in the 
following subject, for the K rislmakumari Ganesh 
Prasad Prize and Gold M edal for the year 1938. 

“Lives and Works of the ten famous Hindu 
M athematicians : — 

(1) Aryabhata, (2) Varahamihir, (3) Bhaskaral, 
(4) Lalla, (5) Bramhagupta, (6) Sridkar, 
(7) Mahabir, (8) Sripati, (9) Bhaskara II, 
(10) Narayana.” 


The last day for submitting the thesis for the 
present award is 31st March 1938. Three copies 
of the thesis (type written) are to be submitted. 

The competition is open to all nationals of the 
world without any distinction of race, caste or 
creed. 

All communications are to be sent bo the 
Secretary, Calcutta Mathematical Society, 92, 
Upper Circular Road, Calcutta. 
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Industrial Research Bureau. 


T HE Industrial Eesearch Council — a revised 
short name replacing' Advisory Council 
for Industrial Intelligence and Eesearch — 
met in Calcutta on July 2 and 3, 1936, 
to review the work of the Industrial 
Eesearch Bureau since the inaugural session 
of the Council at Simla on July 8 and 9, 
1935. It is therefore appropriate to consider 
the functions of the Bureau, and the possi- 
bilities it offers towards industrial develop- 
ment of this country on scientific foundations. 

When the Provincial Economic Conference 
met in 1934, the delegates voiced the need 
for a clearing house of industrial intelligence, 
to assemble and sift the developments 
occurring in this and other countries and to 
supply information, or advice, which might 
be sought by industrialists and by those in 
search of industrial openings. The Govern- 
ment of India promptly met this need by 
inaugurating the Industrial Eesearch Council 
and the Industrial Eesearch Bureau. The 
latter is a practising organisation attached to 
the Indian Stores Department, the Director 
and staff of the Bureau having been provided 
with suitable accommodation at the Alipore 
Test House. 


The Industrial Eesearch Council is an 
advisory body, including representatives of 
Central, Provincial and State Governments', 
with some non-official members ; and has 
been constituted mainly with a view to 
(1) co-ordinating and (2) developing, indus- 
trial research. The various institutions and 
research laboratories throughout the penin- 
sula have hitherto lacked contact, with 
consequent overlapping of effort ; and it is 
hoped that in future some better utilisation 
of available resources may be compassed. 
Whilst the Central, Provincial and State 
Governments naturally retain complete 
liberty in determining the character and 
extent of the researches conducted in their 
own institutions and laboratories, the Gov- 
ernment of India trust that if sound schemes 
of co-ordination can be devised by the 
Council these will commend themselves to 
the relevant Governments. As regards , de : 
velopment of industrial research, the Council 
is expected to indicate directions in which 
this appears desirable, and the regions or 
institutions in which it may be prosecuted 
most conveniently. Useful service in this 
field can be rendered by the Council in 
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advising the various Governments of sub- 
jects on which they might profitably embark, 
and the Government of India have already 
followed advice given by the Council at its 
first session by conducting the work of the 
Industrial Eesearch Bureau on the lines then 
suggested. 

The second session of the Council, recently 
held in Calcutta, reviewed this work, and 
indicated consequent extensions. The sub- 
jects included paints, dry cells, glass, vege- 
table oils for internal combustion engines, 
and a comprehensive test programme dealing 
with lime, cement, sand and surki based on 
the British Standards Institute test pro- 
gramme of J 932 for mortar and concrete. 
On all these topics a considerable amount of 
information has now been assembled, and 
the foundations laid for progressive research 
when the additional staff and equipment can 
be fully utilised. Meanwhile the Bureau 
has produced a most valuable Bibliography 
of Industrial Publications appearing in India 
from 1921 (pp. 257; Government of India 
Press, Simla ; Es. 4-6-0). This forms the 
first in a series of bulletins of Indian indus- 
trial research which the Council has autho- 
rised the Bureau to publish. 

The second bulletin, entitled. A Survey of 
the Indian Glass Industry (pp. 39 ; As. 14) 
by Mr. E. Dixon provides a broad conspectus 
of raw materials, fuel, methods of manu- 
facture, types of furnace, costs and the 
general technology of this important indus- 
try, with a recognition of the difficulties 
under which it labours from foreign compe- 
tition, particularly Japanese, from reckless 
internal competition and from lack of organ- 
isation, technical knowledge and modern 
methods of production. A promising out- 
come of this inquiry has been the design of 
a new furnace by Mr. Dixon intended, while 
economising fuel, to reach a higher tempera- 
ture, thus di mini shing the requisite quantity 
of soda-ash, and incidentally producing a 
form of glass more resistant to mechanical 
disturbance and climatic attack. When this 
new type of furnace was considered by the 
Council Mr. B. JSL Mookerjee, a non-official 
member, generously offered to provide one- 
half the cost of its establishment, an offer 
which was gladly accepted. The Council 
also considered and authorised the cost of a 
field-survey of glass-making materials to be 
conducted by Dr. Y. S. Dubey, Professor of 
Economic Geology in the Benares Hindu 
University* 


At its first session in July, 1935, the Oonncil 
appointed an Oils and Soap Committee 
comprising the industrial chemist of ' each 
province or State concerned, one officer from 
the Bureau and one from the Test House, 
along with official, or non-official experts 
nominated by the first-named representa- 
tives. Thus a strong body of eighteen 
members was assembled, charged with 
(1) surveying research already conducted and 
in progress, on fatty oils, soaps and essential 
oils ; and (2) advising on co-ordination of 
this research and allocation of future work 
to suitable centres. The Committee met In 
Calcutta during November, 1935, and in 
Simla early last June ; and submitted to the 
Council in Jnly a voluminous and valuable- 
report on their terms of reference. This is 
not the occasion for a detailed review of the 
report, hut on a general survey the Council 
appreciated the opinion of the Committee 
that while the minor Indian vegetable oils 
have been extensively studied, more attention 
in future should he given to the major oil- 
seeds, namely, linseed, mustard and allied 
seeds, castor, til, groundnut, moliua, coco- 
nut and cotton. Emphasis was laid also 
on the importance of devising improved 
methods of refining, and eliminating the 
causes of rancidity. The Committee included 
in its report a useful schedule of subjects 
suitable for future research, embracing oils, 
soaps, glycerine-recovery and essential oils ; 
and suggested an appropriate allocation oi’ 
the connected problems to the various insti- 
tutions and laboratories already equipped 
for their solution. Appendices to the report 
include a comprehensive bibliography, parti- 
culars of researches now proceeding in 
various laboratories, a schedule of equip- 
ment and staff available in these, a survey of 
the methods employed for crushing the 
major Indian oil-seeds, the- disposal of 
sludge, and information relating to plants, 
herbs and roots now grown, or capable of 
being grown in this country as the source 
of essential oils. 

Another subject before the Council and 
arising from action taken at the inaugrira' 
session was the award of prizes offered To: 
improvements in an industrial process o; 
appliance. The appointed Committee hav- 
ing specified proper conditions, these wer 
advertised and met with a good response 
the 57 papers received being then submit! e. 
to a sub-committee assisted by referees fo 
adjudication. The twelve subjects . xecon: 
mended by the sub-committee for prize 
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were approved by the Council, and include 
the manufacture of photographic plates in 
India, a process for preparing pure alumina 
and sulphur dioxide from bauxite-gypsum 
systems, utilisation of nepheline syenite 
rocks, losses on electrical machinery due to 
open slots, electrolytic production of di- 
calcium phosphate from apatite, manufacture 
of santonin and utilisation of cashew-nut 
sli ell-oil. These are reasonably wide in 
scope and although nothing with outstand- 
ing utility has yet arisen the Council consi- 
dered that the prize-offer experiment merits 
further trial. 

The Calcutta session of the Council at 
which the foregoing matters were considered 
was opened hy the Hon’ble Sir Frank Koyce 
who expressed satisfaction with the work 


already accomplished since the inaugural 
session a year ago ; but could not hold out 
a prospect that the Government of India 
would be able in the present circumstances to 
do much beyond carrying the organisation 
and furthering the researches conducted by 
the Bureau. The Homble Mr. A. G. Clow 
presided and at the conclusion of business 
the Council inspected the equipment provided 
for the Bureau at the Alipore Test House, 
where the work now in progress was 
explained by the Director of the Bureau, 
Mr. K. Brodie. The Government of India 
have taken a wise and hopeful step in the 
direction of co-ordinating Indian indus- 
trial research, and encouraging its fruitful 
development. 

M. O. F. 
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The Himalayan Uplift since the Advent of Man : 
Its Culthistorical Significance, 

By B. Salmi, sc.d., f.g.s., f.a.s.e., f.b.s., 

Professor of Botany , University of Lucknow. 


TN this age of specialisation, which 
-*• inevitably tends to confine thought 
in compartments, one is apt to overlook or 
to underrate the hearings of one branch of 
science upon another. A pakeobotanist or 
a geologist, accustomed to think of Time in 
millions of years, stumbles upon an archaeo- 
logical discovery which at once brings him 
down to the human epoch. It forces his 
attention to the wanderings of man since 
the time, he began to leave signs of his 
handiwork in the form of stone or metal 
implements, inscriptions, coins, seals or 
other monuments of his ever-increasing 
intelligence, and power. The object of the 
present article is to draw attention to the 
significance of recent geological changes in 
northern India to the wanderings of pre- 
historic. man. 1 

Among the most interesting scientific 
results of the Yale University North Tndia 
Expedition, 2 led by the German geologist 


1 A. In Lei account of the physical conditions in Kashmir 
during this period, written from the point of view of the 
general reader, is given in the July number of this 
journal, under the title : “ The K a re was of Kashmir”. 
The map in that article also illustrates the present 
paper. 

2 Ilawkes, Hawkes and de Terra, “ Palaeolithic human 
industries in the N.W. Punjab and Kashmir and their 
geological significance, ” Mem. Conn. Acad. Arts <5° Sci ., 

J934, 8, Art. I, i-iv, 1-15, six text-figs., two plates. 


Dr. Hellmut de Terra, is the discovery, 
recently published, of Palaeolithic stone- 
flake industries in three widely separated 
parts of northern India. The location of 
these sites of early human activity is of 
special interest from onr present point of 
view. One was found by chance at Ohitta, 
southwest of Rawalpindi, in the Potwar 
plateau ; another, also accidentally dis- 
covered, was at Pampur, a few miles east 
of Srinagar, in the Kashmir valley ; the 
third was at Kargil, just beyond the main 
Himalayan range, on the ancient trade 
route over the Zoji Pass connecting India 
with Central Asia, Tibet and China. A 
few years imeviouslv stone implements 
belonging to two distinct cultures, one 
Lower to Middle Palaeolithic, the other 
Middle to Upper Palaeolithic, had been 
discovered near Pindigheb, 3 in the Attock 
district, only about 10 miles from the Ohitta 
locality (see foot-note 1). 

These relics of the Old Stone Age, dis- 
covered at short intervals within the last 
few years, focus attention upon northern 
India as an area of unusual promise for our 
knowledge of early man. The special value 


3 Loc. tit., p. 9. Another discovery of Palaeolithic 
implements in the Potwar area, by Mr. D. N. Wadia, is 
mentioned below. 
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of tliof^e discoveries lies in the fact that at 
least some of the finds are stratigraphically 
datable, and therefore constitute a valuable 
link between the time-scales of the geologist 
on the one side and of the prehistoric archseo- 
legist on the other. 

For details the reader must refer to the 
illustrated memoir by Hashes, Hawkes and 
de Terra, published under the joint auspices 
of the Connecticut Academy of Arts and 
Science and of Yale University, and to the 
literature therein cited. Here a few extracts 
must suffice as a basis for discussion. 

At Cbitta. numerous flakes of indurated 
limestone, some of them of a material which 
must have been brought from a locality 
half-a-mile off. were found in a terrace 
overlying a lake deposit regarded as of 
early 1 Pleistocene age. The geological evi- 
dence points to the implementiferous layer 
being of Middle Pleistocene age. At least 
four of the specimens are considered to be 
definitely due to human agency and have 
been assigned to the Lower Paleolithic. 
The conclusion is that this race of man 
flourished here during an interglacial phase 
or phases preceding the last major Pleisto- 
cene glaciation of northern India. 

At Pampur. in a Mid-Pleistocene lake 
deposit of the Upper Karewa formation, 
Pr. de Terra found, among other relics, a 
broken flake of trap (volcanic) rock. This 
is also regarded as being undoubtedly au 
artifact, and as shoving affinity with the 
Levaliois stone-hake industry of Europe, 
which there stretched from Lower to Middle 
Palaeolithic times. This specimen is said 
to belong to the same great family of flake 
industries as those found at Cliitta ; hut 
being of more refined workmanship it may 
be of Middle rather than Lower Palaeolithic 
age. Incidentally we may add that in an 
ancient soil cap covering this lake deposit, 
about nine feet below the surface, the 
remains of a very much younger culture 
were found, including ash and charcoal 
with, pottery and the clay figure of an ox! 

far as I know, these have not yet been 
described, but their dating would obviously 
be of the greatest interest in view of recent 
speculations concerning the distribution of 
that archaic but highly developed Indian 
eiyinsation to which the probably unduly 
restricted _ name of the Indus civilisation has 
been applied. 

The Ear gil find was a solitary flake of 
trap, picked up on the surface of an old 
terrace. It must have originally belonged 


to the same family of industries as those 
recognised at Cliitta and at Pampur, but 
was subsequently re-worked (probably in 
post-glacial ^ times) into a square-ended 
scra-per which might be of Upper Palm o- 
lithic or even of jNTeolithie date. Although 
not strati graphically datable, this surface 
find “ helps to confirm the presence of 
Palaeolithic (and probably Lower Paleo- 
lithic) flake-industries in the N. W. Hima- 
layan region' 5 . 

Of the two industries recognised at 
Pindigheb we are here concerned ma-inly 
with the older, which is regarded as Lower to 
Middle Palaeolithic and dearly related to that 


of Cliitta, although a good deal more reliued. 


In the opinion of the experts Cu neither tin* 
Pampur nor the K argil flakes would be out 
of place in the Pindigheb rmd'\ Inci- 
dentally, some of the Pindigheb specimens 
indicate contact with the. South Indian 
stone-core culture which thus seems to have 
extended its influence into northern India, 
although its original affinities sire clearly 
with Africa. 

Further observations of great interest in 
the present connection are made by Hawk ok 
ancl Hawkes and de Terra on p. .10 of their 
memoir. They tend to the important con- 
clusion that the flake implements from Uhifla 
resemble those of Peking man (Minanthropiix 
pekmgcuMs), who is regarded as an early 
member of the same group of human races 
as Ncandertal or Mousterian man in Europe 
We may sum up the entire evidence by 
saymg that round about Middle Pleistocene 
time, when the main valley of Kashmir was 
stall occupied by the great Karewa bake A 
interglacial man of about the. same sla»v 
of cultural development as Neandertstl or 
Mousterian man in Europe and as flekim** 
man in the Far Fast, nourished (a) in the 
plains of the northern Punjab, (b) on the 
shores of the Karewa "Lake’ in the heart of 
Kashmir and (c) just across the Great Hima- 
layan range. 

It is to this evidence of contact between 
early human cultures on the two sides of the 
mam Himalayas ami of the Pir Panjai 
range that T wish to draw the special attcii- 
tion of the reader. 

,, U 6 , d , istribution of primitive man, like 
that of plants and animals, must always have 
A? 1 lar o' e ly controlled by natural barriers, 
h as seas and high mountain chains. 
e f ^\°. se cultural contacts between India 
, U^ na . the historic period are 

difficult to explain. Not onlv do wn 
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possess ample evidence of the sea-faring 
powers both of the Chinese and of our own- 
people in ancient times, but Buddhist 
pilgrims have long been known for their 
hardiness as mountaineers. Palaeolithic man, 
on the contrary, if one may say so without 
insult to his memory, 4 presumably had no 
incentives to travel beyond the hunt for the 
necessities of life. Although he may well 
have wandered between the Punjab and 
Kashmir by way of the Jhelum valley, it 
would be difficult, without special evidence, 
to explain his crossing even the Zoji-La 
(1.1,300 ft.) which is the lowest pass over the 
Himalayas. It is here that the significance 
of the recent work on the uplift of the 
Himalayas during the human epoch comes 
in. Ko one, so far as I know, has suggested 
that* migration across these mountains ivas 
possible in 'palaeolithic times because the 
passes over them were then presumably not so 
high as to offer a serious obstacle to primitive 
man . 

On the contrary, Dr. de Terra regards it 
as “ a surprising fact ” that traces of a 
prehistoric human industry should have 
been discovered “ even north of the Central 
Himalayan range on the border of Little 
Tibet”. Tt is true that at the present 
moment we have no adequate idea of the 
extent to which the Himalayas have been 
uplifted since Kargil man existed. Hot 
only is the exact date of the Kargil terraces 
still unknown, but the solitary implement 
from there was only a surface find ; and the 
evidence of subsequent retouch which it 
shows further complicates the history of its 
provenance. But at the same time we have 
the expert opinion that “ in its original form 
it may certainly be attributed to the great 
family of Paleolithic flake-industries ” known 
also from Chitta and from Pampur, and that, 
a Lower Pakeolithic date is indicated. Con- 
sidering that in recent years the evidence 
for Mid-Pleistocene and even late Pleisto- 
cene upheavals in the Himalayan zone lias 
steadily accumulated — evidence to which 
Dr. de Terra himself has made such out- 
standing contributions — is it not at. least 
a plausible hypothesis that the Zoji-La, if 
not other passes, afforded to Palaeolithic 
man an easy traverse across the Himalayas i 
For this evidence of geologically recent 
upheavals in northern India we can scarcely 


4 lie certainly had an extraordinary eye for fleeting line 

and form, and could give points to mqst of us \\\ the 

(.lejineation of running animals, 


refer to a more authoritative source than 
Dr. de Terra 5 himself, who has corroborated 
and extended the work of his predecessors 
in the field, namely, Dainelli, Filippi, Middle- 
miss, Wadia and others. 6 Although a 
detailed account of his researches is still 
awaited, he has told us enough to confirm 
the old view that in the Himalayan zone 
the mountain-building movements initiated 
towards the close of the Mesozoic era con- 
tinued, at intervals, till as late as the end 
of the Pleistocene and even into sub-Recent 
times, that is, till long after the advent of 
Man in northern India. 

In his important work on Prehistoric 
India (1927, pp. 52-91) Professor P. Mitra 
of Calcutta has discussed in some detail the 
changing geological background of the 
history of primitive man in northern India. 
But it may not be amiss to give here a brief 
statement of the outstanding conclusions 
based upon recent work. 

(i) The region of the Himalayas was 
once occupied by a Mediterranean ocean, 
the Tethys Sea, separating India (which 
probably lay south of the Equator) from the 
Eurasian land-mass in the north. Into 
this sea India sent out two great promon- 
tories : the Kashmir promontory on the H. W. 
(which according to Wadia was for some time 
connected to Eurasia by an isthmus) and 
the Assam promontory on the H. E. 

(ii) Following an estimate by R. D. 
Oldham, de Terra concludes that the width 
of this ocean in Triassic times was at least 
1,485 kilometres (930 miles). 

(Hi) Throughout the long ages from the 
Permian period till the end of the Eocene, 
the bed of this ocean was settling down 
under the weight of the accumulating sedi- 
ments, totalling a thickness of well over 
15,000 feet. 

(iv) With the dawn of the Tertiary era 
the loaded ocean floor (“geosyncline”) began 
to upheave : the sediments were squeezed, 
uplifted and folded into a mountain chain 
by the slow but irresistible movement, 
towards each other, of the northern and 
southern land blocks, between which they 
were caught up as in a vice. 

{v) Round the resistant angular promon- 
tories the pile of sediments, folded some- 
what like a Japanese fan, became bent 

5 cle Terra, “ Himalayan and Alpine orogenies, ” 1934, 
Rep - XVI, Internal GeoL Cojt.gr ., Washington, 1933. See 
also ibid., 1936, in Nature , April 25, pp. 686-688 and 
Science, March 6, pp. 233-236. 

6 References in de Terra, 1934, and in Wadia" s works, 
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sharply to the southwest (into Hazara) 7 
and to the south (into Burma). 8 * 

(vi) These “erogenic” or mountain-build- 
ing movements continued, off and on, 
throughout the Tertiary era and far into the 
Quaternary or Pleistocene period, when the 
greater part of northern India came under 
arctic conditions during at least three epochs 
separated by warmer (interglacial) intervals. 
- (mi) Along the southern border of the 
mountains, at least, there is clear evidence 
that, as in the Alps, the folds of the strata 
followed like waves one behind the other, 
sometimes leaning over those in front. 
During the Middle Pleistocene “the Potwar 
basin was overtlirust by Himalayan folds 
advancing southward, 5 59 and in places 
broken off portions of the folds (“nappes”), 
composed, of the oldest rocks from the Inner 
Himalayas, were carried horizontally for 
several miles to the southwest, riding over 
the folds of the much younger Siwalik 
strata. 10 

(viii) The final phase of uplift of the 
Himalayan mountain belt witnessed the 
folding and dragging up of the youngest 
Kareva beds on the Pir Panjal range by 
at least 6,000 ft. and the tilting of late 
Pleistocene lake terraces round Srinagar. 11 
The effects of this upheaval were felt in the 
Potwar and even as far west as the Salt 
'Range, which shows post-Pleistoeene de- 
formation. 12 * * Wadia records that between 
the Soan and Rawalpindi a thickness of 
some 5,000 feet of the upper Siwalik Boul- 


7 Wadia, “The Syntaxis of the N.W. Himalayas: its 
rocks, tectonics and orogeny, ” Rec. Gcol. Surv. Ind 1931, 
LXV (ii). 

8 Salmi, “ Permo-Carboniferous life- provinces, with 
special reference to India,” Curr. Sri ., 1935, IV (6), 
388-390, ancl literature cited ; see esp. Figs. 2, 3. The 
view here expressed as to the southward continuation of 
the Himalayan mountains into Burma (as opposed to the 
idea of their eastward continuation into China, once 
suggested by Prince Kropotkin and J. W. Gregory and 
now advocated by Kingdon Ward) has been strongly 
supported on geological grounds by Mr. D. N. Wadia in a 
paper recently sent for publication in the Himalayan 
Journal. I have had the privilege of reading in advance 
this admirable exposition, by an acknowledged authority, 
of the origin and structure of the Himalayas. 

0 de Terra (1934), p. S. 

Wadia (1931), pp. 215, 219. 

11 de Terra (1934) , p. 9 ; Hawkes, ITawkes and de Terra 
(1934), p. 14. 

12 Wadia, “ The Tertiary geosyncline of N. W. 

Punjab and the history of Quaternary earth-movements 

and drainage of the Gangetic trough, ” Quart. Journ. 

Gaol. Min. 6° Met. Sac. of India, 1932, 4 (3) ; de Terra, 

1934, p. 9, i 
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der Conglomerate (which cannot be older 
than the Lower Pleistocene) have been 
tilted into a vertical position. These beds 
contain fossil bones of the elephant, horse, 
dog and other familiar animals. In addition 
Wadia found several hundred human arti- 
facts, probably of Chellean age, which are 
also suspected to belong to the Boulder 
Conglomerate and would therefore show 
that the tilting movement must have taken 
place after the arrival of man in this part 
of the World. In the Salt Range, again, 
Wadia and Anderson have shown that strata 
as old as the Cambrian have been thrust 
over Siwalik beds of Late Pliocene age. 

On various grounds Godwin- Austen based 
the opinion that “within a comparatively 
modern period, closely trenching upon the 
time when man made his appearance upon 
the face of the earth, the Himalaya has 
been thrown np by an increment approaching 
8,000 or 10,000 feet. 5513 Indeed there are 
geologists who hold it as probable that this move- 
ment of uplift is still in progress M The 
frequent earthquakes felt all along the 
southern face of the Himalayas, parallel 
to the Great Boundary Fault (a plane, or 
rather a series of planes, of weakness in the 
strata from Baluchistan as far as Burma), 
may be cited as proof that stability lias not 
yet been reached. A further argument is 
derived from the evidence of the far-reaching 
changes which have taken place in the 
drainage of the Indo-Gangetic plain within 
recent times. 

The way in which the river systems of 
northern India responded to the changing 
aspect of the land has been described in an 
unusually clear and interesting paper by 
Wadia. 15 He supports the view of Pilgrim 
and Pascoe 16 that during early Pleistocene 
times the drainage of the present Ganges 
valley flowed northiceslwards and was dis- 
charged into the Indus by a great prehistoric 
river. Of this river, variously called the 
Siwalik River or the l'ndobrahm (for the 
Brahmaputra was a tributary), the lower part 
is believed to have flowed along a northwest 
prolongation of the present Jumna river, 


13 See Burrarcl and Heron, “ A sketch of the geography 
and geology of the Himalaya mountains and Tibet,” 
1933, 2, 74. 

14 Wadia, “The trend line of the Himalayan range: 
its northwest and southeast limits,” Himalayan Journ ., 
1936 (vide supra , note 8). 

15 Wadia, 1932, pp. 86-95. 

16 References in Wadia, 1932, 
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and then through the broad but now almost 
deserted channel of the Soan Elver in the 
Potwar, to join the Indus near Makhad. 
With the differential earth movements which 
converted the old Potwar basin into a pla- 
teau, the Punjab section of the Siwalik Eiver 
was severed from the upper part of the 
channel, in which the flow of water became 
reversed and which became the modern Ganges . 
Wadia writes, “ There are both physical 
and historic grounds for the belief that the 
Jumna, during early historic times, dis- 
charged into the Indus system, through the 
now neglected bed of the Saras wati river of 
Hindu traditions. ” 17 In the low plateau, 
west of Delhi, which now forms the imper- 
ceptible watershed between the Indus and 
Ganges systems, there is plenty of evidence 
of a varied character in support of this 
popular belief. 

To return to our point. All these changes 
in the physical background cannot but have 
exercised a profound influence upon 
the development of human cultures in 
northern India. Without more precise data 
(which a close study of the finely layered 
clays or “ varves ” in the I£ are was of 
Kashmir 18 seems to promise) it would be 
rash to express an opinion about Godwin - 
Austen’s view of the extent of the recent 
elevation of the Himalayas. But unless 
his figures are a gross overestimate (which 
to the present writer seems highly improb- 
able) we have no reason to assume that the 
Himalayas or the Pir Panjal range were a 
barrier to the migration of Palaeolithic or 
even Neolithic man. 

On the view here adopted northern India 
and China must have had direct contacts 
across the Himalayas since the dawn of 
human existence , and the passes over these 
mountains probably mark some of the most 
ancient routes trodden by man. If, there- 
fore, signs of Stone Age man were even to be 
found, say, on the Zoji-La itself, such a 
discovery would only be in accordance with 
expectation. 

It is for the future to show how far these 
routes were used by the descendants of 


17 Wadia, loc. at., p. 93. 

1S As explained in a previous article, “ The Karewas of 
Kashmir” ( Curr. Sci July 1936). 


Neolithic man in India, that highly enter- 
prising and intelligent race of people who 
flourished nearly 5,000 years ago in the 
Punjab, Sind and beyond, and who were 
among the first to learn the use of metals. 
Their distant connections to the west are 
now well established. They also employed 
materials of which the nearest known sources 
are far away in peninsular India. Their 
knowledge of sildjii (a drug of obscure 
nature used in India since time immemo- 
rial) may well indicate that they had ex- 
plored the Himalayas. And who knows hut 
that the script of Harappa and Mohenjo- 
Daro. which still baffles the palaeographer, 
will after all prove to have had early affini- 
ties with the ancient Chinese writings ! 19 

Conclusion. 

The main point of this article is that 
between India and China cultural contacts 
have probably existed since the very dawn 
of human existence. Long before man con- 
quered the ocean intercourse between these 
two ancient countries was possible by the 
direct route across the Himalayas which, 
during Palaeolithic and Neolithic times, were 
probably not so high as to form an effective 
barrier. 

Gulmarg, 

July 1 , 1936 . 

Postscript . — I have just read a brief report 
of the recent discovery by Dr. de Terra 
[Science and Culture , July 1936, 49-50) of 
an outpost of the “ Indus ” civilization in 
the valley of Kashmir, not far from the 
route connecting Srinagar with the Zoji 
Pass. The exact locality is the village 
of Burzahom, only a few miles north of the 
present site of Srinagar, a city which thus 
proves to have a far longer history than 
ever imagined. 

This discovery lends point to the sugges- 
tion that we may hopefully look for an 
extension of this ancient culture, marking 
the end of the Neolithic period, even across 
the Zoji-La. 

July 23, 1936. 


19 See C. L. Fabri, “ Latest attempts to read the Indus 
Script, ’’ Indian Culture, I (i), p. 53, where the recent 
work of Dr. G. de Hevesy and of Professor Baron von 
Heine- Geld em is referred to. 
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Torrent Action Interferes with Canal Efficiency. 

By R. Maclagan Gome, d.sc., i.f.s. 


TV/TUCH discussion has arisen over the 
falling off in the winter levels of the 
larger Indian rivers, most of which are now 
utilised for irrigation. Although actual data 
have not yet been produced, there appears 
to he no doubt that the cold season flow of 
many of our Indian rivers has deteriorated 
to some extent, and the lack of water for 
the rabi (winter) crops is causing* considerable 
anxiety and loss in various canal colonies. 
The problem applies throughout the drier 
half of India, and large sums have been 
invested by most provinces in irrigation 
and hydro-electric projects, whose success 
depends directly upon a sustained yield 
of water during the period of nadir flow. 

The popular opinion is that the winter 
flow depends upon the amount of rain and 
snow which falls subsequent to the monsoon 
period, but in actual fact the decrease in 
winter flow does not hear any direct rela- 
tionship to precipitation, and the effect of 
snow-melt is more apparent in the later 
Ichctrif (summer) irrigations. The major 
factor influencing the winter flow is not the 
actual precipitation but the capacity of the 
soil of the catchment area to absorb it. The 
typical Punjab catchment area is half in 
the high Inner Himalayas and half in the 
outer low foot-hills, and in both classes the 
absorptive capacity of the ground has, to a 
large extent, been interfered with through 
destruction of the plant cover which nature 
originally provided. Particularly in the 
lower foot-hills the damage to the grass and 
bush cover in the village grazing grounds 
has been systematic and cumulative over 
the last 60 years which have seen a gradual 
increase in the numbers of flocks of cattle, 
buffaloes, sheep and goats. The inevitable 
result is that the much abused ground is 
suffering everywhere from surface sheet 
washing and gullying, and with a falling off 
in porosity, the original soil profile has 
Everywhere been destroyed and the present 
cover is less efficient as a sponge. A larger 
per cent, of the rainfall is therefore lost in 
flood peaks of dangerous and sudden inten- 
sity, followed by more rapid desiccation and 
a failure of the underground water-table 
which no longer receives its due share of the 
total precipitation. 

These facts have long been known to many 
officials and engineers, and it is interesting 
to have them verified by actual statistics. 


A short account is therefore given below of 
one specific instance where torrent intensity 
has been measured and its effects correlated 
with these measurements. 

Topography of the Pabbi Hills and 
Upper Jhelum Canal. 

The PTpper Jhelum Canal runs S.W. 
between the Jhelum river and the Pabbi 
Range for some 25 miles, then at Rasul it 
bends sharply round the toe of these hills 
and runs westwards for some 10 miles before 
any large distribution of water is undertaken. 
Throughout these 35 miles it is subject to 
serious interference from the action of 
torrents arising in the Pabbi range which is 
a single continuous ridge of low hills averag- 
ing 1,200-1,300 feet, the level of the Canal 
being about 800 feet and that of the Jhelum 
river bed about 730 feet. The Pabbies 
consist of very friable and easily eroded 
sand rock interstratified with beds of ab- 
solutely infertile red sbale and an occasional 
bed of loose pebbly gravel. The whole range 
is badly cut up into steep ravines, the heads 
of which are cutting back into the water- 
shed. Each torrent has very steep cliffs 
of hundreds of feet of hare soil at its head, 
while the intermediate ridges carry an open 
scrub growth of jphulai (Acacia moclesta) 
and a sparse cover of grass. The lower half 
of each torrent bed is a channel of shifting 
sand, widening out with the decreasing 
gradient as it passes beyond the forest 
reserve into the village lands where barmii 
(non-irrigated) cultivation is done on both 
sides of the Canal. This belt of cultivation 
narrows considerably on the north face on 
approaching Rasul. 

The Grand Trunk Road and the Railway 
from Lahore to Jhelum run parallel across 
the Range at about its middle and both pass 
through the Forest Department’s Reclama- 
tion Area where since 1880 spasmodic efforts 
have been made to demonstrate torrent 
control and counter-erosion work. This area 
was originally taken up for protection of 
the road and railway against erosion but 
has been extended since 1921 and now 
covers some 3,500 acres. The remainder of 
the total of 38,000 acres of reserved forest 
is under a regime of passive protection, 
with grass cutting sold annually by blocks, 
and nominally complete closure to grazing. 
The control of illicit grazing varies inversely 
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with distance from this Reclamation Area 
and from the Range Headquarters at 
Kharian, so that the extreme east and west 
ends of the reserve suffer most in this way. 
The outstanding example of the utter ruin 
which can he achieved by persistent over- 
grazing on such friable soil is found on the 
south face up to 6 miles east of Rasul. This 
area was unfortunately omitted from the 
reserve and is the common grazing for a 
group of Gujar villages ’ (Khokra, Panjan, 
Khori, etc. of Dinga Tahsil). Although this 
is the lowest part of the Pabbi ridge and 
the slope is comparatively gentle, the whole 
of this Gujar area is now a vast expanse of 
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shifting sand with the relics of phulcti hucrs 
as the only stable element, the grass cover 
having been almost completely destroyed. 

Run-off Data. 

Accurate run-off figures for these torrents 
have been collected by the Irrigation Depart- 
ment since the beginnings of the Canal 
construction and show that the average 
maximum ruu off for 8 large torrents in the 
north face of the Pabbies under a regime of 
passive protection is 630 cusecs per square 
mile of catchment. Towards the toe at 
Rasul this rises to about 1,000 cusecs where 
the Canal runs closer to the Pabbi ridge. 
The toe of the range at Rasul yields 1,144 



Fig. l. 

Highest run-off maximum of 1570 cusecs per square mile is yielded by Gujar’s grazing land on which the plant 

cover has been destroyed. 


cusecs per square mile under a regime of 
grazing for at least half the year. The 4 
outlets for the G-ujars’ grazing land yield an 
average maximum ' of 1,570 cusecs per 
square mile. At the other extreme, the 
trained 71 streams of the Reclamation Area 
show a flood peak of roughly -Jth of the 
intensity of those under a passive protective 
regime, i.e ., about 100 cusecs per square 
mile of catchment, and cultivation is carried 


on regularly in the actual beds of these 
streams beyond and below the forest bound- 
ary, whereas in the untrained streams no 
cultivation is possible anywhere near the 
widest flood limits of their broad sandy beds. 

Effect of Torrents on Canal 
Construction and Maintenance. 

A . Level-Crossings . — To deal with the 
run-off from the largest torrents which cut 
across it at right angles, the Canal was given 
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Fig. 

Medium run-off intensity of about 630 cusecs per square 
regime of protection to grazing 

four “level-crossings”. In these the worst 
torrents are passed across by allowing the 
torrent water to mingle with the Canal 
water and the excess from both is passed 
out over weirs. This saves any danger of 
breaching the Canal but entails a very heavy 
load of silt being passed into the Canal 
channel, as these torrents when in flood 
carry a very heavy load of sand and silt in 
suspension. The maximum floods recorded 
for these four nalas range from 42,000 to 
105,000 cusecs. Silting from these level- 
crossings has increased to such an extent 
that in the 12 years prior to 1931, the Canal 
had actually lost 40 per cent, of its total 
carrying capacity and if no steps had been 
taken the active life of the Canal was esti- 
mated at only 15 years. In 1931 four silt 
extractors were installed at considerable 
expense to provide for the collection of silt 
in a series of wells in the bottom of the 
channel and its periodic ejection by washing 
into the adjoining and lower torrent channel. 
By this means further silting has been 
stopped but no definite gain has been regis- 


2 . 

mile is yielded by scrub forest under an ordinary 
; but open to grass-cutting*. 

tered, so that the Canal is still 40 per cent, 
below its true capacity, and the position 
is only just being maintained. The 
largest and most troublesome of these 
level-crossings is for the Jabba Ivas, a huge 
torrent bed whose catchment area includes 
the whole of the eastern end of the north 
face of the Babbies and an even larger area 
of eroding foot-hills in Kashmir territory. 

B. Syjyhons . — The remaining torrents are 
provided for by 52 syplions. These are 
brick-in-mortar arched culverts which pass 
right under the Canal bed. As a brick arch 
will not stand any appreciable inside pressure, 
any sudden load of torrent water laden 
heavily with erosion debris is liable to burst 
it, thus virtually mining the Canal bed from 
below, and in order to reduce the danger of 
this, the Canal has to he kept running at 
more or less full capacity throughout the 
rains in order to keep an outside load upon 
these syphons. This in itself is a most 
undesirable feature because it aggravates 
the already serious problem of seepage. 
The value of torrent control and the 
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Fig. 3. 

ximum ci about 100 cusecs or less per square mile is yielded by land improved by afforestation 
with mesquite trees and torrent training works. 

peak floods, which has been syphons draining the western toe of the 


ru‘i action in peak noons, wnicn nas been 
proved possible under the Forest Department 
reclamation regime, is obvious. If the 
i**ak flood of each torrent can be distribut- 
ed and passed down in six times the period 
normally taken by such torrents, the danger 
<if bursting syphons would be largely elimina- 
ted and the Canal supply could be greatly 
reduced throughout the rains. 

C. I wltfground Water-Table . — Looking 
upon the movement of underground water 
in the Upper Jhelum Canal area as a definite 
'Treum. this flows d. W. between the Jhelum 
4,n «-»ne side and the Bhimber and Chenab 
on the other, carrying with it the southern 
tace urainage of the Pabbies and the seepage 
irom the whole great bend of the Upper 
Jheium banal. The flat eountrv around 
Dinga is incapable of dealing with such 
quantities of water, wiih the result that 
lanre areas remain flooded for about 21 
months each year. The S. W. movement of 
the underground water carries this evil on 
into me main area served bv the Canal, 
causing widespread water dogging. The sis 


Pabbies, namely Rasul, tlie four of the G-ujar 
village, block, and the adjoining Clumber 
which has a relatively small portion of its 
total catchment area in Reserved Forest, 
total together a catchment area of 1(> sq. 
miles whose total maximum flood discharge 
amounts to 19,000 cusecs, all of which lias to 
be handled in one branch of the Dinga drain 
which is capable of handling only 200 cusecs. 
From these figures it appears that these 
16 sq. miles may be a very crucial factor in 
the local water-logging situation. 

D. Certain Torrents Now Inactive . — Below 
Chimber the next seven syphons were built to 
carry very large flood peaks from the large 
area of comparatively flat ground bounded 
by the Pabbies to the north, the Lahorc- 
Jhelum road to the north-east and the 
Bhimber nala watershed to the southeast. 
In the early days very large floods were 
actually recorded from what was then 
largely waste land. During the last 30 
years this has been brought entirely under 
cultivation with a fairly efficient regime of 
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watt bandi (contour ridging), with the result 
that even for single catchment areas up to 
45 sq. miles in extent, no severe floods have 
been recorded in the syphons for many 
years past. This is a rather remarkable 
result. Intensified cultivation methods, 
chiefly accurate terracing and properly 
maintained ivatt bancli , appear to be the main 
factor in effecting this change, though the 
training of three of the large south-face 
Pabbi torrents by the reclamation work 
above Kharian may also be to a smaller 
extent responsible for this. 

Suggested Lines oe Treatment. 

With the data now available the various 
torrents can be classified according to their 
destructive tendencies, and reclamation work 
concentrated from the worst offenders. 
Such work in areas already closed to grazing 
consists of (i) “ gully plugging 55 with a 
series of small stone bunds in the heads of 
each nala branch, not to store water but to 


delay the run-off ; (ii) improvement of cover 
on all slopes by afforestation (iii) the training 
of the nala bed by planting its banks and 
bed with tall grasses. The object of all 
such work is to destroy the dangerous 
“ peak 55 of sudden flood by distributing the 
run-off over a longer period and providing 
better conditions for seepage throughout the 
whole of the catchment. For non-forest 
land and areas subject to heavy grazing, the 
first essential is to get control of the grazing 
and effect a drastic reduction in the number of 
live-stock. Once this has been arranged, 
nature will herself improve the porosity by 
producing a better ground cover ; where 
grazing has reduced the place to a waste of 
shifting sand, the natural process of recovery 
is a desperately slow one, but this can be 
hastened by the appropriate reclamation 
treatment. 

I gratefully acknowledge, the help given 
to me by Mr. E. S. Crump, C.I.E., I.S.E., 
in presenting the above data. 


The Genes of Triticum Timopheevi Zhuk., Secale cereale L. and 

Haynaldia villosa Schur. 

By Prof. Dr. Dontcho Kostoff. 

(. Academy of Sciences of U.S.S.R, Institute of Genetics. Moscow.) 


rpHE basic chromosome number of the 
genus Triticum and its allied genera 
(Secale, Haynaldia , Aegilops , Ag ropy rum , 
JElymus , etc.) is 7. The species of the genus 
Triticum , are divided into three groups accord- 
ing to the chromosome number, namely, 
(1) diploid wheats or monoeoccum group with 
n = 7, 2 n = 14, (2) tetraploid wheats or 
durum group with n = 14, 2 n — 28, and (3) 
hexaploid wheats or vulgar e group with 
n = 21, 2 n — 42 chromosomes. The gene 
of the diploid group consisting of 7 chromo- 
somes is designated with A or the wdiole 
gene formula of the diploid wheats is AA. 
Tetraploid wheats' have gene A of diploid 
wheats and another gene designated with 
B. Hence the gene formula of the tetra- 
ploid wheats will be AABB. Hexaploid 
wheats contain both (A and B) genes of 
the tetraploid wheats, and in addition to 
these another gene, designated with 0. 
(Japanese investigators designate this gene 
with D.) The formula of the hexaploid 
wheats will be then AABBOC. These gene 
formulas were stated by Sax (1921), Kihara 
(1924-1934) and many others. 

In 1923 Zhukovsky found in Georgia a 


new wheat form and described it first as a 
variety of Tr. dic-occoides Schul., (1923), while 
5 years later (1928) he gave it the specific 
name Triticum Timopheevi Zhuk. It has 
n ~ 14, 2 n = 28 chromosomes. 

Interspecific crosses between Tr. Timop- 
heevi and the other species of Triticum were 
produced wuth difficulty. The hybrids 
obtained were usually self-sterile. Single 
grains w^ere rarely obtained from Tr. 
vulgar e x Tr. Timopheevi and from Tr. 
persicwm X Tr. Timopheevi hybrids, while 
the hybrids amongst the other tetraploid 
species (AABB) are usually fully fertile. 
The pentaploid hybrids (AABBC) are 
partially fertile, i.e., more fertile than the 
hybrids AABB X Tr. Timopheevi and 
AABBCO X Tr. Timopheevi. 

Such a peculiar behaviour of Triticum 
Timopheevi suggested the idea of studying 
the behaviour of the genes of this species. 
In the triploid hybrids produced by crossing 
Tr. monoeoccum (A A) with Tr. Timopheevi 
and vice versa , the chromosomes with gene 
A, form most frequently chiasmata with. 7 
chromosomes of Tr. Timopheevi , while the 
other 7 chromosomes remain as univalent. 
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(Less than. 7 bivalents, as well as trivalents 
occasionally occur. More detailed description 
will be given elsewhere — see Kostoff 1936, 
a. b.) Hence Tr . Timopheevi has, roughly 
speaking, one gene homologous with gene A. 

In order to study the relations between 
the second gene of Tr . Timopheevi in 
respect to the other two Triticum genes 
(B and C) crosses were made between AABB 
Triticum species and Triticum Timopheevi 
as well as between AABBCC Triticum species 
and Triticum Timopheevi. Both tetraploid 
as well as pentaploid hybrids were success- 
fully produced with Tr. Timopheevi (Kihara 
and Lilienfeld did not succeed in producing 
pentaploid hybrids). 

Cytological studies of the chromosome 
behaviour during the I metaphase in the 
PMC (pollen mother cells) of Tr. Timopheevi 
X Tr. durum var. melonopus and Tr. Timo- 
pheevi x Tr. persicum var. stramineum 
showed that various number of chromosomes 
with the second gene of Triticum Timopheevi 
conjugate with gene B of Tr. durum and 
Tr. persicum ; therefore it was called /3-gene. 
It should be noted here that many more 
chromosomes with gene /3 formed chiasmata 
■with the chromosomes having gene B of 
Tr. persicum, while somewhat less of them 
formed chiasmata with the chromosomes 


1 






Fig. 1. 

The Chromosomes from a pollen mother cell of the 
hybrid 7 y. compactumXTr. Timopheevi — 10 bivalents 
and 15 univalents. 

Fig. 2. 

The chromosomes from a pollen mother cell of the 
hybrid — Tr. TimophcevixTr. persicum— 13 bivalents 
and 2 univalents. 

1 Fig. 3. 

Polyvalent chromosomes from various cells 
Tr. Timopheevi X Tr. persicum. 


having gene B of Tr. durum. In the hybrid 
Timopheevi x persicum — 10-12 bivalents 
■were found. In single cells even 14 were 
observed. (Polyvalents occurred too.) In 
the hybrid Timopheevi x durum , however, 
9-10 bivalents were most frequently observed. 
(Detailed description will he given elsewhere — 
Kostoff 1936, a. b.) The chiasma formation 
between the chromosomes having gene B of 
the tetraploid wheat species with those having 
the gene of Tr. Timopheevi indicate that this 
gene is partially homologous with gene B. 
it should be mentioned here that, gene /? 
was designated by Kihara and Lilienfeld 
(1934) with G and considered as non-homo- 
logous with B, their data, however, were 
almost similar to that we obtained. 

The pentaploid hybrids (AABjSC) between 
■vulgar c wheat (AABBCC) and Tr. Timopheevi 
(AA/3jS) had about the same number of 
bivalents as those observed in the tetra- 
ploid hybrids (AAB/3) between durum w- heats 
(AABB) and Tr. Timopheevi. (Detailed 
description will he given elsewhere — Kostoff 
1936, a. b.) These observations indicate that 
the gene is not homologous with gene- C. 

It was interesting to find out the relations 
between the genes of Triticum and those 
of Secale cereale (n = 7, 2n = 14), gene S 
and Eaynaldia villosa (n = 7, 2 n = 14), 
gene Y. Therefore a series of hybrids 
were produced and cytologically investigated. 

The studies of the hybrid Tr. dicoccum x 
Eaynaldia villosa showed that 0, 1, or 2 
bivalents with one chiasmata usually occur 
in the I metaphase of the PMC’s. These 
observations showed that Y gene of Eay- 
naldia is not homologous with A and B 
genes of Triticum. In studying the hybrid 
Tr. vulgar e var. Novinka X Eaynaldia villosa 
(i.e.y ABCY) somewhat more bivalents were 
found, but they seem to be rather due to 
autosynthesis between the chromosomes 
having A, P> and 0 genes than to alio synthesis 
between the chromosomes with O and Y genes. 
(Detailed description will be given elsewhere.) 
In the hybrid Tr. Timopheevi x Eaynaldia 
villosa (i.e., AY) 0, .1, 2 and 3 bivalents were 
observed. It seems that /3-gene has 
somewhat greater affinity with Y gene, 
than A and B genes, but since, very often, 
only univalents were found in the hybrid 
Tr. Timopheevi x Eaynaldia, villosa , we can 
safely infer absence of homology between /3- 
and Y genes. 

Secale cereale (S) gene behaves in a 
similar way to the gene of Eaynaldia 
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villosa (Y). In studying the hybrids Tr. 
turgidum x Secale cereale (i.e., ABS) and Tr. 
vulgar e x Secale cereale ( i.e ABCS) we 
obtained data which showed that S gene 
is not homologous with genes A, B and C 
of Triticum. Similar data were reported by 
other students (Lebedeff, 1932 ; Muntzing, 
1935, etc.)* The relation between the Secale 
(S) gene, and /8-gene of Tr. Timo- 
pheevi was not however studied. Kihara 
and Lilienfeld’s attempts to cross Tr. Timo- 
pheevi with Secale cereale were unsuccessful. 
We raised in 1935 two hybrids Tr. Timo- 
pheevi x Secale cereale (i.e., A/J8). It was 
possible to study cytologically one of them. 
The absence of bivalents in the I metaphase 
of. PMC’s in the hybrid and the appearance 
of only one or sometimes of two bivalents 
with one terminal ehiasma showed that /}- 
gene is not homologous with S gene. 

But what is then the relation between V 
gene '(of Haynaldia villosa ), and S gene 
(of Secale cereale) ? Numerous attempts were 
made to cross Secale cereale with Haynaldia 
villosa but they were always unsuccessful. 
We produced, in 1931, only one hybrid and 
it died at an early stage of development. 
Recently, we followed another way in 


combining the gene of Secale cereale (S) 
with that of Haynaldia villosa (V), namely, 
by using a bridge species. Tr. dicoccum 
served as one such. In crossing the hybrid 
Tr. dicoccum x Haynaldia villosa (i.e., ABY) 
with Secale cereale (S) a trigeneric triple 
hybrid with 28 chromosomes (ABVS) was 
produced which contained all A, B, Y, and S 
genes. In studying the meiosis of this 
hybrid we found usually 28 univalent chromo- 
somes, or 1 bivalent and 26 univalents. Such 
a behaviour of the chromosomes during the 
I metaphase of the trigeneric hybrid shows 
that gene S is not homologous with gene 
Y. (Detailed description will be given else- 
where by Kostoff and Arutinnova.) 
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The Photoisomerides of Ergosterol. 

By I. M. Heiibron and P. S. Spring. 
(Department of Chemistry , The University of Manchester.) 


TT is not the intention of this resume to 
trace the history of the recognition and 
characterisation of vitamin D (the antirachi- 
tic accessory food factor), 1 but rather to deal 
with the chemistry of calciferol. It is neces- 
sary, however, at the outset to emphasise that 
abundant evidence has accumulated which 
shows that vitamin D of cod-liver oil and 
other natural sources is not identical with 
calciferol, the antirachitic photoisomeride of 
ergosterol. 2 

That ergosterol on irradiation is converted 
into a material with strong antirachitic acti- 
vity was demonstrated independently by 
Rosenheim and Webster, 3 and by Winclaus 
and Hess. 4 The first crystalline photoiso- 
merides of ergosterol to be isolated were the 

1 F or such a summary see Heiibron. J. Soc. Client. 
Ind ., 1936, 55, 1219. 

2 Steenbock, et alia , J. Biol, Client., 1932, 97, 249 ; 
Encler, Z. Vitamin forsc/t., 1933, 2, 241 ; Rygh, Nature , 
1935, 136, 396. 

3 Biochem. 1927, 21, 389. 

4 Nachr. Ges. Wiss., Gottingen , 1927, 175. 


suprasterols I and IT formed by prolonged 
irradiation of a solution of ergosterol 5 ; they 
are physiologically inactive and no longer 
exhibit selective absorption in the ultra- 
violet region of the spectrum. If however, 
ergosterol he carefully irradiated to give a 
product of maximum physiological activity, 
unchanged ergosterol can be removed by 
taking advantage of the fact that the irradia- 
tion products, iu contrast to ergosterol, are 
not precipitated by digitonin. Bourdillon 
et alia, 6 isolated a crystalline, product with 
a high antirachitic potency by high vacuum 
sublimation of the resin so obtained ; this 
product was later showu to be a mixture of 
calciferol, m.p. 114-117°, possessing an en- 
hanced antirachitic activity, and a physio- 
logically inactive pyrocaleiferol. 7 Almost 


5 Winclaus, Gaede, Koser and Stein, Annalen, 1930, 

483, 17. 

c Proc. Roy. Soc., B, 1930, 107, 76. 

7 Askew, Bruce, Callow, Philphot and Webster, Proc. 
Roy. Soc., B, 1932, 109, 488. 
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simultaneously, Windaus and Deppe 8 ob- 
served that the ergosterol free- resin obtained 
by irradiation with “ long-wave ” light, (the 
unfiltered light of the mercury arc) on 
treatment with citraconic anhydride at room 

i ; i 

Ergosterol— > Lumisterol —> Taehysterol 


irradiation of calciferol gives only the supra- 
sterols I and II. which are unchanged hy 
further irradiation. 12 Thus the photo- 
chemical process may he represented hy 
the scheme : — 

~ . f Suprasterols I and II. 

C alcif erol — > ■< , r . . , 


temperature followed hy removal of the 
acidic fraction, gave a crystalline compound, 

“ vitamin D ” which possesses a high anti- 
rachitic activity. Later, 8 9 it was observed 
that if the unfiltered light of the magnesium 
arc be used (main emission at 2 78-280 mp) for 
the irradiation process, the ergosterol-free 
resin so obtained after treatment with eitra- 
conic anhydride gave a crystalline anti- 
rachitic factor, vitamin D 2 , identical with the 
calciferol of Askew, Bourdillon, et alia 7 : it 
possesses a physiological activity considerably 
greater than that of vitamin T> v 

The problem then resolved itself into 
whether irradiation of ergosterol gives more 
than one antirachitic factor or whether 
vitamin In is a mixture. The latter was 
found to be the case when vitamin D x was 
resolved by fractionation of its dinitro- 
benzoate into calciferol (vitamin D 2 ) and a 
physiologically inactive isomer to which the 
name lumisterol was given. 10 Yet another 
photoisomeride of ergosterol was obtained by 
examination of the fraction of the resinous 
irradiation product from ergosterol which 
reacts with citraconic anhydride. 11 Because 
of the ease with which it combines with 
citraconic anhydride this new' isomeride is 
called tacbvsterol ; it is antirachitically in- 
active and toxic, producing calcification in 
the kidney. 

Tims although irradiation of ergosterol 
produces a series of photoisomerides, only 
calciferol (vitamin D 2 ) has the property of 
controlling normal calcification. In order to 
facilitate a chemical study of the constitu- 
tion of calciferol it is clearly important to 
establish whether the various isomerides are 
formed simultaneously, representing indivi- 
dual reactions, or whether they are stages in 
a continuous transformation. Irradiation, of 
lumisterol has been shown to give taehysterol, 
calciferol and the suprasterols I and II, 
whilst irradiation of taehysterol gives calci- 
ferol and the suprasterols I and II. Further 

8 Annalen , 1931, 489, 252. 

0 Windaus, Linsert, I.iittringhaus and Weidlich, 
Amu leu, 1932, 492, 226. 

10 WincJaus and Linsert, Annalen , 1931, 489, 269. 

11 Windaus, Werder and I.iittringhaus, Annalen , 

1932 , 499, 188. 


In the fc " ; short-wave ” irradiation of ergo- 
sterol, lumisterol is not formed ; toxisterol is 
the name given to a probable photoisomeride 
of ergosterol, the existence of which is 
inferred from the appearance of high toxicity 
and a band at 240 m/x during the over- 
irradiation of calciferol. 

Chemical Investigation . — For details of the 
methods by which the constitution of 
ergosterol (I) has been established the reader 
must he referred to the original literature. 13 
The photoisomerides of ergosterol all resemble 
the latter in possessing a side chain ethylenic 
linkage since each gives methylisopropyl- 
acetaldehyde on ozonolvsis. 11 The consti- 
tution of lumisterol has been, to a large 
measure, established hy the observations 
that it is tetracyclic, containing three ethe- 
noirl linkages, 15 and that it gives 3-methyl- 
d?ycZopentenoplienanthrene on dehydrogena- 
tion with selenium 16 ; thus it must contain 
the normal sterol condensed ring system. In 
addition to an ethylenic linkage between 
0 22 and C 23 a second ethylenic linkage has 
been located between 0 3 and C 6 , an observa- 
tion which automatically locates the remain- 
ing unsaturated centre at C 7 -C 8 since lumi- 
stervl acetate gives an adduct with maleic 
anhydride and must therefore contain a 
conjugated system of ethenoid linkages. 17 
Since lumisterol is not precipitated hy digito- 
nin, it is highly probable that in contrast to 
ergosterol the hydroxyl group has the e-pi- 
con figuration ; lumisterol (II) probably 
differs from ergosterol in the arrangement of 
the groups associated with C and C 9 (and/or 
Qlo) • 

Calciferol and Taehysterol . — That tachv- 
sterol in contrast to ergosterol and lumisterol 
contains four ethylenic linkages was demon- 
strated hy the method of perbenzoic acid 


ia Setz, Z. Physiol . C//e>n., 1933, 215, 183. 

13 Windaus, Inhoffen and Reichel, Annalen , 1934, 
510, 24S ; Dunn, Heilbron, Phipers, Samant and Spring, 
J. Client . Sac., 1934, 1576. 

14 Guiteras, Annalen , 1932, 494, 116. 

15 Heilbron, Spring and Stewart, J. Chem. Soc 1935, 
1221. 

1G Dimrotli, Ber\ , 1935, 68, 539. 

17 Heilbron, Moffet and Spring, (unpublished observa- 
tion) . 
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titration. 18 It was subsequently shown that 
calciferol is likewise tetraethenoid both by 
perbenzoic titration 19 and by catalytic hydro- 
genation. 20 Calciferol and tachysterol must 
possess the same nuclear structure since 
each on reduction with sodium and alcohol 
give one and the same dihydro -derivative. 21 

Since both ergosterol and lumisterol are 
tetracyclic it follows that their transforma- 
tion into tachysterol and calciferol must be 
accompanied by the rupture of a ring with 
the consequent appearance of a fourth 
ethylenic linkage. It is clear that the 
conjugated system of ethylenic linkages in 
both ergosterol and lumisterol is the most 
probable seat of the photochemical change, 
thus leading to six possible nuclear structures 
for calciferol and tachysterol according to the 
mode of rupture of ring B. 19 

Fl£ 



nr 


The first evidence concerning the nature 
of this tricyclic nucleus was obtained by 
oxidation of calciferol when an a/3-unsatu- 
rated aldehyde C 21 H 34 0, was isolated. 22 The 

18 Lettre, Annalen , 1934, 511 , 2S0. 

19 Heilbron and Spring,/.^. Chem. Ind., 1935, 54 , 
795. 

20 Kuhn and Moller, Z.angew . Chem., 1934, 47 , 145. 

21 Muller, Z. physiol. Chem., 1935, 233 , 222. 

22 Heilbron, Samant and Spring, Nature , 1935, 135 , 
1072 ; /. Chem. Sac., 1936 (in press). 


Me Me 

i i 

CII-CH:CH-CH-CMMe 2 
Me I 



H0 \l I 

formation of this aldehyde (IY) clearly 
shows that calciferol has the structure (III), 
in which the remaining ethylenic linkage 
must be associated with ring A. 

This constitution has been confirmed and 
extended by an independent method. 23 
Calciferol gives two isomeric adducts with 
maleic anhydride, which on partial hydro- 
genation give dihydro-derivatives. Ozono- 
lysis and selenium dehydrogenation of these 
derivatives give respectively aketone, C l9 H 34 0, 
and 2 : 3-dimethylnaphthalenc respectively. 
These reactions can only be interpreted if 
structure (III) for calciferol be expanded to 
(V) in which the ring A ethylenic linkage is 
situated between O 10 and C 18 . The presence of 
such an exocyclic methylene group has been 
demonstrated by ozonolysis of calciferol 
when formaldehyde is obtained together 



with a. keto-acid, C 13 H2o0 3 (Yu). 24 There 
can thus be no manner of doubt that calciferol 
is correctly represented by (V). 

It is probable that if a sterol contains a 
conjugated system of ethylenic linkages in 
positions C 5 ~C 6 and C 7 ~C 8 it can he trans- 
formed into an antirachitic factor by 


23 Windaus and Thiele, Annalen , 1935, 521 , 160. 

24 Heilbron, Jones and Spring, (unpublished observa- 
tion), 
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irradiation with ultra-violet light. Thus the 
synthetic 7 -dehydrocholesterol (YII) 25 is con- 
verted into a highly antirachitic product on 
irradiation, whereas the synthetic 7-methyl- 
ene cholesterol (VIII) is antirachitically in- 

Me 

I 

CH -CH., -CHo-CHo. C HMft> 
Me I 



HO — 1 I II 

\/X/ 

VII 


active after similar treatment. 26 It has been 
reported however, that 7-dehydrostigma- 
sterol is comparatively inactive after irradia- 
tion. 27 

Me 

I 

CH-CHo-CHo-CHo-CHMe, 

Me | 



VIII 


2G Windaus, Lettre and Schenck, Aimalen , 1935, 520, 
98. 


20 Bann, Heilbron and Spring, (unpublished observa- 
tions) . 

27 Lettre and Inhoffen, Sterine, Gallensauren, etc. 
Stuttgart , 1936, p. 312. 
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Soft X-Rays and Photoelectrons from 
Nickel at Different Temperatures. 

Tartar owsky and Kudrjawzewa 1 found 
that the secondary electron current from 
heated nickel showed a sudden decrease 
at the Curie point (358° C.). They inferred 
that the conduction electrons emitted when 
the metal was bombarded were also res- 
ponsible for the ferromagnetism of the 
metal. Hayakawa 2 utilised this method to 
study transformations in metals and metallic 
alloys. He has reported the existence of 
a critical potential for each ferromagnetic 
metal, the variation of the secondary current 
changing sign as the applied potential is 
increased to values higher than this critical 
voltage. He has accounted for the exist- 
ence of such critical values from the point 
of view of Richardson’s structure electrons. 3 

The close connection between the soft 
X-ray excitation on the one hand and 
secondary electron emission and photo- 
electric activity on the other, has been the 
subject of extended investigation in Pro- 
fessor Richardson’s laboratory in London. 4 
The question hence arises as to whether 
any sudden variations exist in the soft 
X-ray excitation and photoelectric efficiency 
of ferromagnetic metals as their temperatures 
are raised beyond the Curie point. Nickel 
was chosen for special investigation. 

The experimental tube was of pyrex. 
The electrical connections were similar to 
those employed by Richardson and Rao 5 in 
their study of soft X-rays from metals. 


Page 

The Electrical Resistance of Wood and its 
Variation with Moisture Content. By 
D. Narayanamltrti .. .. ..79 

A Clay Seal and a Sealing of the Suhga Period 
from the Khokra Kol Mound ( Rohtak ). 

By B. Saiini . . . . . . ..80 

Germination of the Seeds of Carica papaya 
inside the Fruit. By H. Srinivasa Rao .. 81 

More Unrecorded Hosts of Loranthus longi- 
florus Desr. By M. Sayeeduddin and 
M. A. Waheed .. .. .. -.83 

The working pressure was maintained below 
1.0' 6 mm. as indicated by a Macleod gauge. 

The photoelectric efficiencies of copper 
and nickel when exposed to soft X-radiation 
(applied potentials of 100 and 150 volts) 
were found to be independent of tempera- 
ture in the range 30° to 500° C. These 
results agree with similar observations made 
in the optical region. 6 

The soft X-ray intensity from well de- 
gassed poly crystalline nickel increased with 
temperature gradually at first and more 
rapidly at higher temperatures. Xo abrupt 
change in intensity was observed at the 
Curie point of nickel. 

A comparative study was also made of 
the photoelectric efficiencies of polycrystal- 
line nickel and a single crystal of nickel 
with 110 face. The photoelectric efficiency 
of the 110 surface was found to he smaller 
than that of the polycrystalline nickel face by 
about 12 per cent. This interesting observa- 
tion can be accounted for in the following 
manner. 

Nakava 7 has shown that a heavy bombard- 
ment on a well-polished metal has the same 
effect as etching and that the crystal facets 
are brought out in the process. We have 
X-ray evidence 3 to show that the structure 
at the boundaries of the large number of 
crystals developed during bombardment is 
considerably distorted. Hence it is likely 
that the photoelectric emission (as also 
secondary emission) from these regions is 
much greater than from regions of more 
perfect structure, 
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These considerations lead one to ‘the 
conclusion that the increase in the secondary 
emission observed by Hakayawa at the 
Curie point (at potentials above the critical 
value) should be due to an increase in the 
number of electrons returning with the 
same velocity as the primaries or with a 
slightly decreased velocity. This would 
mean that the energy of the structure 
electrons responsible for the conservation of 
spin in the micro-crystals of Heisenberg 
shows a sudden decrease at the Curie point 
and that these electrons are more easily 
driven out of the metal, thus enhancing the 
secondary electron current. 

S. Bamaci-iandra Eao. 

Annamalai University, 

August 3, 1930. 

1 Ztits. f. Phys 1952, 75, 137. 

2 Sc. Pep. T oh oku Imp. Univ ., 1933, 22, 934. 

3 Pro:. Roy . Sec., 1930, 128, 63. 


4 See innumerable papers in the Pro:. Roy . Soc. 

5 Proc. Roy . So:., 1930, 128, 16. 

G Allen, Phot oelec t ricit y (Longmans). 

7 Proc. Roy. Soc ., 1929, 124, 616. 
s Elam, Distortion of Metal Crystals , 1935. 


Oberbeck’s Vortices in Air. 

OberbeciUs vortices in water were studied 
by one of the authors . 1 

A study of these in air was made on similar 
lines by using smoke as the tracing fluid, 
A beam of sunlight was incident in the 
direction of travel of the vortex. The beam 
was periodically interrupted by a rotating 
shutter and the smoke streaks were photo- 
graphed by a powerful camera by means of 
the light scattered by them. By suitably 
controlling the interval between successive 
exposures overlapping of the several stages 
on the photographic plate was avoided. 
.Fig. 1 shows a typical record. 



Fig. l. 
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All relevant data such as the number of 
convolutions, the distance travelled, and the 
time required are thus obtained at one stroke. 

Increase in the quantity of air let out 
through the generating tube brings out 
generally a number of vortex rings at once. 
By suitably controlling the conditions of 
flow only two rings would be obtained. 

Fig. 2 shows two stages of the rings 
obtained on a film kept in continuous rota- 
tion. 

It was observed that the two rings were 
essentially different in their origin. The 
first one started from the very end of the 
tube and t ravelled on, the number of convolu- 
tions increasing. 

The second one, however, originated at a 
fixed distance (as far as could be ascertained 
visually) away from the tube. Its progress 
was not so rapid as that of the first. 

To the knowledge of the authors the 
difference is striking and further work in 
this connection is in progress. 

R. V. Barave. 

V. S. Dubhashi. 

Physics Department, 

Fergusson College, 

Poona, 

July 18, 1936. 


1 Phil. Mag. 1931 , 11, 1057 . 


A New Method . of Oximation. 

Haq, Bay and Titffail-Malkana 1 showed 
that anthraquinone and histazarine dimethyl 
ether readily gave oximes in pyridine solution. 
Later on, Cook, Hewett and Law T reriee 2 
prepared the oxime of fcraws-hexakydro- 
an throne by following an identical procedure 
blit, made no reference to the earlier work. 
They, however, gave publicity to the useful- 
ness of this method of oximation in. difficult 
cases. This method is particularly suitable 
for the preparation of those oximes which 
are formed with great difficulty. 

It 'has now been found that flavone and 
a-napthaflavone react with hydroxylamine 
in aqueous pyridine solution under the 
following conditions : 

. A mixture of flavone(0 -1 g.)» hydroxylamine 
hydrochloride ((Flog.) in water (0*5 c.c.), 
pyridine (1 c.c.) was refluxed on a sand-bath 
for 4 hrs. and then poured into dilute acetic 
add when cold. The precipitated solids 


SCIENCE 7i 

crystallised from hot dilute acetone in 
colourless needles, m.p. 237°. Yield quanti- 
tative. Found: jST, 5 -95 ; C 35 H 11 0. 2 ]\ T requires 
N, 6 ’19%. Similarly, a-naphtkaflavone gave 
the substance C l9 H 13 0 2 N (colourless needles, 
m.p. 181° after crystallisation from hot dilute 
acetone) on similar treatment. Found: FT, 
4*85; C l9 H 13 0 2 N requires X, 4*8%. 

The structure of these substances are under 
investigation hut presumably they are true 
oximes. 

K. C. .Gulati. 

J. N. Bay. 

The University, 

Lahore, 

July 15, 1936. 


1 y . C . S ., 1934, 1328. 

2 1936. 79. 


Nutritive Value of Parboiled Rice. 

In recent years, considerable amount of 
attention has been drawn to the high nutri- 
tive value of parboiled rice. Evidence has 
been adduced to show that during the process 
of parboiling vitamin B x penetrates into the 
endosperm layers so that in spite of even 
high polishing, the anti-neuretic vitamin is 
not entirely lost. 1 ' 5 

The basis of the general nutritive value of 
parboiled rice has so far remained rather 
obscure. The observations of McCarrison 
and Norris, 6 Joachim and Kandiak, 7 Codd 
and Peterkin, 5 Basu and Sarkar 8 and others 
would indeed suggest that parboiled rice is 
not Very different in composition from raw- 
rice derived from the same variety. Recent 
studies by the present authors would show 
that parboiled rice polished to the same degree 
•is generally slightly richer in both Nitrogen 
and Phosphorus than the corresponding 
specimens of raw rice. 

This would not however entirely account 
for the superior nutritive value of parboiled 
rice to that of raw rice. 

It is well known that irrespective of the 
variety chosen, parboiled rice is generally 
darker in colour than the corresponding raw 
rice. The colouring matter (which is de- 
rived in part from the husk) can he removed 
to some extent by polishing, but the final 
product rarely ever attains the desired 
degree of whiteness. In view of this and 
the fact that parboiled rice is generally 
consumed by the poorer classes of people. 
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it is milled to a less extent (about 5 per cent.) 
than raw rice (15-20 per cent.). 

It may be seen from Table I, that between 
5 and 15 per cent, of polishing, a large part 
of the nitrogen and phosphorus of the 
hulled rice are lost. As already explained, 
this portion is generally preserved in par- 
boiled rice so that it becomes very much 
richer in these two valuable constituents 
than polished, raw rice of commerce. 

Table I. 

Nitrogen and Phosphorus contents of Raw and 
Parboiled Rice Polished to Different Degrees. 


Raw Rice 

Parboiled Rice 

I^egree of 
polishing 
{per rent. ) 

Nitrogen 
as mg. 
per 100g. 

Phospho- 
rus as 
nig. per. 

100 g. 

: i 

i Degree 
of poli- 
shing(^r 
cent.) 

Nitrogen 
as mg. 
per ICOg. 

Phospho- 
rus as mg. 
per 100 g. 


Variety Adt. 11. 


Unmilled 

1114 

160 

UnmilJed 

1138 

160 

1-0 

1103 

154 

2.-0 

mi 

148 

2-0 

1092 

147 

3-8 

1092 

136 

3-7 

1061 

134 

5-3 

1077 

127 

5-5 

1038 

122 

6 -6 

1064 

118 

7-3 

1015 

109 

8*1 

1046 

107 

8 ♦ 8 

996 

98 

9-2 

1030 

9S 

10-8 

973 

85 

11 *4 

1000 

79 

12-8 , 

949 

74 

13 -4 

971 

60 

15-8 

914 

59 

15-4 

939 

44 

19-3 

871 

33 

18-4 

894 

20 

24-3 

830 

25 

23-4 

841 

— 


Variety Co. 9. 


Un milled 

1239 

366 

Un mil led 

1269 

360 

2-0 

122.7 

334 

2-5 

1252 

325 

3-8 

1214 

300 

4-0 

1242 

298 r 

6-3 

1194 

251 

7-0 

1220 

246 

7 -8 

1180 

221 

9-2 

1201 

201 

9-3 

1164 

193 

10-7 

1188 

172 

.11-7 

1139 

151 

12-7 

1163 

124 

13 -4 

1121 

124 

14-5 

1105 

75 

14-6 

1107 

107 

15-7 

1086 

55 

16 -3 

1089 

85 

16-7 

1070 

31 

IS -6 

1060 

73 

19-2 

1040 

20 

23 -0 

1038 

— 

23-2 

1009 

— 


Parboiled rice is generally poorer in fat 
than raw rice polished to the same degree. 
This would account for the slightly better 
keeping quality of the former. During 
parboiling, the starch gets partly gelatinised 


so that, on cooking, parboiled rice tends to 
stiffen more readily than raw rice. This 
would account for the better keeping quality 
of cooked parboiled rice, especially when 
stored under water. 

Parboiled rice of commerce is generally 
prepared out of the so-called coarse or 
coloured varieties of rice as also those which 
tend to get readily broken on milling. (The 
milling quality of rice is greatly improved 
by parboiling). The recent observations of 
the authors would show that, some of the 
coloured varieties (and coarser varieties in 
general) have thicker bran layers and con- 
tain very much more of nitrogen and phos- 
phorus than the superior white varieties. 
This may also have some bearing on the 
high nutritive value of parboiled rice. 

A. Sreenivasan. 

II. P. Das Gupta. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

July 7, 1936. 


1 Douglas, C. E., Empire Marketing Board Report, 
1930, No. 32. 

2 Aykroyd, W. R., Jour. Hygiene, 1932,32, 184. 

3 Ghosh, S., and Dutt, A., Ind. Jour. Med. Res., 1933, 
20, 863. 

4 Acton, H. W., Ghosh, S. , and Dutt, A., Ind. Jour . 
Med. Res., 1933, 21, 103. 

5 Codd, L. E. W., and Peterkin, E. M., Britt. Guiana, 
Dept, of Agric ., Rice Bulletin , 1933, No. 1. 

6 McCarrison, R. and Norris, R. V., Iud. Med. Res . 
Memoirs , 1924, No. 2. 

7 Joachim, A. W. R., and Kandiah, S., Trop. Agric. 
(Ceylon), 1928, 70, 2. 

8 Basu, K. P., and Sarkar, S. N., Ind. four. Med. 
Res., 1935, 22, 745. 


; ' Respiration of Ripening Tomatoes. 

It has' been accepted by plant physiologists 
that in the development of fruits the inten- 
sity of respiration as measured by C0 2 
evolution supplies a general indication of 
the magnitude of metabolism. In fruits, 
it has been found that the ontogenetic- 
metabolic drift from adolescence through 
maturity to death is represented in respira- 
tion by a curve which shows two high values 
separated in time : one is initial and repre- 
sents a high rate of respiration in young 
fruits, the other occurring at the onset of 
senescence, known as the climacteric, is 
generally associated with the change in 
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colour during ripening. The causes under- 
lying the climacteric rise in respiration of 
ripening fruits are not fully* understood. 
Blackman and Pari j a 1 explained the rise in 
respiratory activity in apples on the assump- 
tion that in the senescent stage a lowering 
of “hydrolysis-resistance” occurs leading to 
a greater production of substrate for respira- 
tion. Kidd and West 2 have attributed the 
initial increase in 0O 2 output during sene- 
scence to the action of some “protoplasmic 
factor”. Gustafson 3 suggests that the clim- 
acteric rise is probably due to a lowering 
of pH of the cell-sap during ripening. The 
causes of the post-climacteric decline in 
ripening fruits likewise have been the subject 
of some controversy. Blackman and Pari j a 
believe this decrease in respiration to he due 
to starvation. Gustafson, on the other hand, 
concluded that in view of the fact that the 
percentage of total sugars in a ripe tomato is 
nearly twice that of a two-week-old fruit 
the final decrease in respiration cannot be 
due to starvation, but that “the decrease in 
respiration in the mature fruit might, rather 
be attributed to complete cessation of all 
activity”. 

In the course of some biochemical studies 
on ripening of tomatoes the data obtained 
indicated that increasing amounts of C0 2 
accumulate in the fruit tissue during ripen- 
ing. Evidently in massive structures like 
ripe tomatoes the superficial tissues offer a 
great resistance to the movements of gases 
and the total C0 2 production during meta- 
bolism is not the same as that evolved at the 
surface. Two questions arise in this connec- 
tion : (i) Is the climacteric rise in ripening 
tomatoes due solely to the establishment of 
a steep gradient between the concentration 
of C0 2 inside the fruit and that in the outside 
atmosphere, or (ii) Is it due to a lessened 
resistance of the superficial tissues to the 
diffusion of gases ? In an attempt to get 
an answer to these questions the CO, dis- 
solved in the fruit sap, respiratory quotient 
and the permeability of the superficial tissues 
to gas were determined at regular intervals 
during the stages of ripening and senescence. 

Dissolved C0 2 was determined in accord- 
ance with the method described by Willaman 
and Brown 4 and for determining the per- 
meability of superficial tissues to gas the 
apparatus used by Smith 5 for extracting gas 
from potato tubers was employed. Eight 
tomatoes, approximately alike in size and 
shape, were selected for each determination, 


the gas being collected in a gas burette after 
two minutes’ extraction in a Torricellian 
vacuum. Relevant, data are tabulated below: 


Colour of the 
fruit 

CO, liberat- 
ed ml. kilo /hr. 

0) 

0) 

w 0 5 
QOS 

Gas extract- 
ed from 8 
tomatoes, ml. 

K. Q. 

Green 

17-7 

19-3 

19*7 

20-3 

3*31 

3*36 

1*11 

1-08 

Yellow green 

20-3 

26-7 

20*1 

21-7 

3*79 

3*85 

1*07 

1-01 

Green orange 

30*3 

29*2 

26*2 

27*1 

3-98 

3-73 

1*00 

0*99 

Orange reel 

27-3 

20*7 

30 -G 
33-3 

3*01 

2*87 

1*01 

1*23 

Red 

13 *9 
11*7 

37-9 

37-1 

1 

2-72 

2.46 

1*27 

1*29 


An examination of the data shows that 
considerable amounts of CO, accumulate in 
the fruit tissue during ripening and that the 
R. Q. starts with a value somewhat higher 
than unity, comes down to unity during the 
climacteric phase and again rises gradually 
to 1 *29. The value for tlie amount of gas 
extracted from the fruits gradually rises 
with the increase in rate of respiration up to 
the time when the peak value characteristic 
of the climacteric stage is obtained, after 
which a rapid decline is discernible. 
Evidently during the climacteric stage the 
resistance offered by the superficial tissues 
to the movement of gases — <X) 2 outwards 
and atmospheric gases inwards — is lessened, 
thus augmenting not only the rate of 00, 
production but also that of oxygen intake. 
The suggestion is made that the climacteric 
rise in tomatoes, is in all probability, in part 
due to the establishment of a steep gradient 
of CO, concentration as also to an increase in 
the permeability of the superficial tissues to 
the diffusion of gases. 

Another point which emerges from this 
investigation is that whereas the superficial 
CO, evolution declines after the climacteric, 
the - dissolved CO, in the fruit tissue progres- 
sively increases. This increase in the con- 
centration of CO, indicates an active rate 
of metabolism even in the post-climacteric 
phase. The decline in the respiration rate 
following the climacteric rise is probably 
explainable on the basis of a lowered per- 
meability of the superficial tissues to the. 
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diffusion of gases. On the basis of this it 
might be inferred as indeed it has been 
suggested by several investigators — that 
the actual concentrations of gases present 
within the plant organs, together with the 
gradients of gaseous concentration created 
in conjunction with the external atmosphere 
as well as the permeability of the superficial 
tissues to the diffusion of gases, are important 
in determining the rate at which C0 2 will be 
liberated from the surface under various 
circumstances. Evidently this disparity — 
between the metabolic production and super- 
ficial evolution of C0 2 — is likely to introduce 
serious complications in the measurement 
of plant respiration by the nsual methods. 

B. 1ST. Singh. 

P. B. Mathur. 

Institute of Agricultural Research, 

Benares Hindu University, 

May 14, 1936. 


1 Blackman and Parija, Proc. Roy. Soe., ( London ), 
1928, 103 B, 412. 

2 Kidd and West, Ibid., 1930, 106, 93. 

3 Gustafson, Plant Physiol 1929,4, 349. 

4 Willaman and Brown, Ibid* 1930, 5, 535. 

5 Smith, Hilgardia, 1929,4, 273. 


Some New Aspects of Nitrogen 
Fixation in the Soil. 

It has already been shown 1 that in presence 
of the mixed flora of the soil, non-symbiotic 
fixation of atmospheric nitrogen takes place 
largely after the added carbohydrate is used 
up. Evidence has also been adduced to 
show' that the residual organic matter, 
consisting chiefly of volatile fatty acids and 
their salts, are utilised in the fixation. 

Subsequent studies 2 have shown that if 
the initial fermentation is conducted outside 
the field and under conditions of restricted 
air supply, there is very little loss of carbon. 
It has also been found that if the jiroducts 
of fermentation are neutralised and applied 
to the soil in the form of their mixed calcium 
salts, then there is greater return of fixed 
nitrogen for the carbon utilised than w r ould 
otherwise be the case. The following 
(Table I) will illustrate the type of results 
obtained : — 


Table I. 


Time in 
days 

Organic carbon (in mg.) 
in 100 c.c. medium 

Nitrogen fixed 
(in mg.) in 100 
c.c. medium 
(Experimental- 
Contvol) 

Ratio of 
nitrogen 
fixed to 
carbon 
utilised 

Control* 

Experi- 
mental t 

0 

28*4 

48*7 

Nil 


4 


38*1 

0*77 

•• 

8 

28-0 

34-8 

0*80 

1 : 17*4 

12 

24-0 

31-6 

0*83 

1 : 20-6 


* Ashby’s liquid medium without sugar, 
t Ashby’s liquid medium + the concentrate of the 
products of fermentation to correspond to 20 mg. of 
organic carbon. 

These observations have been confirmed 
by direct experiments with soils (Table II). 

Table II. 



Organic carbon (in mg.) 

Nitrogen 

Ratio of 
nitrogen 
fixed to 
carbon 
utilised 

Time in 
days 

Soil (10 g.) 
20 mg. equi- 
valent of 
mixed cal- 
cium salts 

Carbon 

utilised 

fixed (in 
mg.) 
(Experi- 
ment- 
Control) 


Bangalore Soil* 


0 

70*5 

Nil 

Nil 



4 

65*1 

5*4 

0.32 

1 : 

16*9 

12 

61-8 

9*9 

0-88 

1 : 

11*3 

17 

58*2 

12*3 

0*93 

! 

1 : 

13*2 


Kalar Soil (Sindh).* 



0 

69*0 

Nil 

Nil 



4 

66*3 

3*6 

0.50 

1 : 

: *7*2 

8 

62*3 

7*6 

0*66 

1 : 

: 11*5 

12 

57*1 

12-8 

. . 


. . 

17 

54*7 

15*2 

0*91 

1 : 

: 16*7 


* In both the cases, the untreated soil did not show any 
appreciable variation in organic carbon, so the correspond- 
ing figures have not been recorded. 

It has already been shown that if the 
carbohydrate is applied directly to the soil 
then the return of fixed nitrogen for the 
carbon used up will be of the order of .1 to 
60 (Bhaskaran and Subrahmanyan, loc . 
cit.). The above results, representing nearly 
four times that efficiency, should be regarded 
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as a distinct advance on any of the results 
so far obtained. 

In addition to the acids, the products of 
fermentation include other forms of organic 
matter, as also considerable quantities of 
mineral salts (chiefly iron, aluminium and 
manganese), in solution. Further work is in 
progress to determine as to how far these 
constituents (collectively or individually) 
contribute to the fixation. Attempts are 
also being made to prepare the mixed pro- 
ducts in solid form and to standardise the 
conditions for their application in field 
practice. 

T. R. BHASKARAN. 

Y. Sl T B RAH M A N Y A N . 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

July 21, 1936. 


1 Bhaskaran, T. R., and Subrahmanyan, V., Curr. Sci., 
1935, 4, 234 ; Proc. bid. Acad . Sci., 1936, 3B, 143. 

- Bhaskaran, T. R„ Proc. 2nd. Acad. Sci 1936, 3B, 320. 


The Electrical Resistance of Wood and 

its Variation with Moisture Content. 

The electrical resistance of wood has been 
the subject of study by a number of in- 
vestigators. Hasselblatt 1 and Stamm 2 noticed 
a linear relationship between the logarithm 
of the electrical resistance of wood and the 
moisture content below the “fibre saturation 
point”. On the other hand, Suits and Dunlap 3 
found that the degree of linearity is not 
so great as that observed by Hasselblatt 
and Stamm. The same is suggested by the 
experiments of Gaitzsch. 4 Stamm comes to 
the conclusion that the electrical resistance 
does not show any appreciable variation 
with species and density and that the steep 
logarithmic relationship established permits 
considerable variation in the resistance with- 
out largely affecting the calculated moisture- 
content. Based on these findings a. number 
of electrical moisture meters have been 
put on the market in Europe and America 
for the determination of the moisture con- 
tent of wood between 7 and 24%. 

Recently, in response to an enquiry the 
author had to design a cheap and reliable 
moisture meter suitable for this country. 
While the data mentioned above relate to 
American and European woods no data 


are available for Indian woods. In view of 
this fact and as the electrical resistance of 
wood has not been studied exhaustively 
under a variety of conditions a detailed 
investigation of the electrical resistance of 
Indian woods has been taken up by the 
author. In Fig. 1, some of the preliminary 
results obtained by the author are shown, 



MOISTURE PER CENT. 

Fig. 1. 

the logarithm of the resistance being plotted 
against the moisture content. They relate 
to small specimens of Canarium euphyllum 
(white dhup) which had been carefully 
conditioned in air-conditioning chambers 5 
and hence were practically free from moisture 
gradients. The density of the pieces (based 
on oven-dry weight and oven-dry volume) 
varied from 0-333 to 0-484 gm./cm 3 . The 
results were obtained with a special type 
of knife-shaped needle contacts (which 
penetrate better into the Indian hard wood 
than the usual round ones) £ inch apart 
and a suitably designed thermionic vacuum 
tube amplifier. These results show that 
the degree of linearity is probably not so 
great as that observed by Stamm and the 
curve is more similar to that obtained by 
Suits and Dunlap. In Fig. 2, the same 
results are plotted on a logarithmic scale. 
The results of Suits and Dunlap have also 


so 
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or the sake of comparison, 
suggests that there is an 
linear relationship between 
of the resistance and. the 
the moisture content it is 



Fig. 2. 


meter has been constructed which will 
shortly be tried in the wood-working industry. 
A detailed account of the work will be pub- 
lished in due course. 

The author’s thanks are due to Dr. S. 1ST. 
Kapur, Ofifieer-in-Charge, Seasoning Section, 
for tils kind interest in the work. 

D. N A It A Y A N A Ml- RT[ . 

Seasoning Laboratory, 

Forest Research Institute, 

Delira Dun, 

July 29, 1930. 


1 Z. anorg. und . allge . Chem., 1920, 154, 375. 

2 J. 7 /id. Eng. Cherny 1927, 19 , 1021. 

3 Gen. Elec. Rev., 1931, 706-713. 

4 Forschungsberic/ite IT viz Ileft 3, 0. 

5 Vide This Journal , 1934, 2, 483. 


A Clay Seal and a Sealing of the Sutiga 
Period from the Khokra Kot Mound, 
f Rohtak). 

Among the further material T collected on 
May 10, 1936, at Rohtak 1 was a well-preserved 
clay seal of square shape (Fig. 1 ) and around 
sealing in Brahmi characters (Fig. 5). As 
my full account of the antiquities from 
Rohtak is likely to be delayed in publication. 
I propose to give here a brief description of 
these interesting specimens. Both the 
originals have been examined by Mr. K. P. 
Jayaswal who has kindly sent me notes on 
them. 


been plotted \ 
While Fig. 2 

approximately 
the logarithm 
logarithm of 


proposed to extend the study to specimens 
from different localities and of different 
density, species, etc. before arriving at any 
definite generalisations. In these preliminary 
trials it was also noticed that not inconsider- 
able variations exist in the electrical resist- 
ance of different species. For instance, 
Bombax malabaricum (semul) was found to 
have a considerably lower resistance while 
some woods showed a rather high value. 
The effect of species, density, temperature, 
steaming, removal of inorganic* impurities, 
resin content, presence of drying or absorbing 
gradients, etc., will be studied. 

A few vacuum tube circuits, including one 
employing a ballistic galvanometer have 
been studied and found satisfactory. Based 
on the results obtained so far, a moisture 


1. The square seal, shown natural size in 
Fig. 1, may be disposed of at once. It bears 
three parallel lines in negative relief. The 
lines are in the form of a deep are ; they 
seem to have been made in one stroke, with 
a three-pronged instrument which was pushed 
obliquely into the soft clay at the commence- 
ment of the process. The significance of the 
sign is not clear. Mr. Jayaswal suggests 
that there was probably a ga hr) in the 
middle of the arc, but 1 am unable to find a 
trace, of any lines apart from the three 
seen in the photograph. Possibly they 
represent three ga' s, inside one another, but 
the positive (Fig. 2) seems to discredit this 
view. The seal was a surface find, from 
the hillock in the NE part of the mound, 
where there is a recently built shelter and a 
number of recent Hindu monuments to the 
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dead. Size 28 x 28 mm.; 10mm. thick; 
the reverse is flat, and blank. 

2. The round sealing, also in baked elav 
(Figs. 3-6), is of special interest, being the 
first seal in Sanskrit so far discovered from 
the pre-Christian era. All the others till 



Fig* l. 

now recovered from?this era are in Prakrit. 
Mr. JayaswaFs reading is 

Bhadmmitra (left to right). 
~ s V a Dronighate (left to right). 

He gives the date as 200 E. C. The seal 
belongs to the early Sungas, whose names 
often ended in -mitra. The obverse is flat, 
with the Brahrnl characters in the positive. 


The reverse is smooth and convex, and it 
shows two perforations (indicated by arrows 
in Fig. 3), where a string was probably 
attached to fix the sealing to an article 
(possibly a document) sent to Rohtak. 
Mr. Jayaswal writes : “Evidently the owner 
was the officer-in-charge of the pass over 
the DronI (valley), Hindi Dun, (which must 
have been in the Sivaliks, probably identical 
with Dehra Hun)/’ Size 24 x 26 mm. Find- 
spot, as for the seal above described ; both 
were surface finds, lying near each other. 

The positive impressions shown in 
Figs. 2, 4 and 6 were made in plasticine. That 
in Fig. 2 was made directly from the seal ; 
the other one (Fig. 4, enlarged two diameters 
in Fig. 6) was made from a negative, which 
was first prepared from the original clay seal- 
ing. The plasticine negative was dusted 
with fine white powder (toilet powder does 
quite well) ; the surplus was then blown off 
lightly, leaving traces in the depressions. 
Then a positive was made ; the letters thus 
come out white against a dark background. 

In conclusion I wish to thank Mr. Jayaswal, 
as before, for bis invaluable help. The 
photographs were kindly made at my request 
by Messrs. K. N. Ivaul and II. S. .Rao. 


Lucknow, 
August 5, 1936. 


B. Sai-ini. 


1 Sahni, “Antiquities from the Khokra Kot Mound at 
Rohtak in the Jumna Valley,” Curr. Sd., 1936, 4, 
796-801 ; see postscript, p. 801. 


Germination o£ the Seeds of Carica 
papaya inside the Fruit. 

The occurrence of teratological phenomena 
in the cultivated varieties of Carica papaya 
seems to have attracted some attention. 
O. Penzig in Pflanzen Teratologic men- 
tioned certain anomalies in the fruit of 
Carica papaya including the development 
of carpels with ovules and stigma inside the 
fruit which often gave rise to extra internal 
fruits. In the April issue of Current 
Science, 1 Messrs. Sayeeduddin and Bari 
recorded a case of internal proliferation 
in Carica papaya. A. P. de Candolle, 2 
mentioned that instances of internal germi- 
nation in the fruits of certain Oucurbitaceae 
were not uncommon, and that Wydler had 
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observed in the West Indies a ease of the 
germination of the seeds inside the unopened 
fruit of Garica papaya. 

While stationed in Port Blair in April 1933, 
an instance of germinating seeds inside 
the fruit of Garica papaya came to my 
notice while cutting, a small fruit, about 
5" long and 4" diameter. A large majority of 
the seeds inside were found in various stages 
of advanced germination. The accompany- 
ing photograph of a slice of the. fruit (in 
preservation) shows the germinating seeds 
in sitn. The seeds have a long slender 
plumule ending in 2 or 3 minute leaves, and 
the rootlets from the radicle showing through 
the transparent seed-coat, and in some cases 
projecting outside. The cotyledons are, in 
all seeds, still partially inside. In the 
photograph (Pig. 1), the seed on the top 



Fig. l. 

Photograph (natural size) of a slice of the fruit of 
Carica papaya showing the germinated seeds in situ. 

left-hand corner has its plumule bent on 
itself and its cotyledons completely inside. 
In several other seeds dissected, the coty- 
ledons are found inside the seed, and the 
extremity of the plumule bears the minute 


central leaves and a scar on each side left by 
the broken end of each of the cotyledons. 
In the rough sketch (Fig. 2) given here, the 
various structures of the germinated seed 
from inside the fruit are shown clearly. 

It may be mentioned that the fruit was 
just, ripe and somewhat insipid to the taste. 



The germinating seed of Carica papaya showing the 
plumule, the cotyledons still partially lodged inside the 
seed and the roots, both inside and outside, the seed- 
coat. 

a. — scar left by the stalk of the cotyledons. 
c. — cotyledons. 

c. e. — cut -end of the stalk of the cotyledons. 

g . — growing branch, roots from the radicle which have 

burst through the seed-coat. 

h. — root- hairs. 

/. — leaves. 

o. — line along which the seed has been split by the 

growing radicle and plumule. 

p . — plumule. 

r . — rugosities on the surface of the seed showing 
through the transparent seed-coat. 

.s. c. — seed-coat. 

t. — branch-roots of the radicle within the seed-coat. 
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I have to thank my friend Mr. T. D. 
Srinivasan for references on Plant Terato- 
logy. 

H. Srinivasa Rao. 

Zoological Survey of India, 

Calcutta, 

July 22, 1936. 


1 Curr. Sc/., 1936, 4, 740. 

2 Physiologie V eye l ale, 1832, 10, 653. 


More Unrecorded Hosts of Loranthus 
longiflorus Desr. 

In a previous communication 1 we mentioned 
a few unrecorded hosts of Loranthus longiflorus 
and dealt in some detail on the dispersal 
of seeds in this parasite. Recently Lacy 2 
has given a list of a few more hosts which 
he has recorded from Patna. The following 
hosts of Loranthus longiflorus to our know- 
ledge have not so far been recorded. 

1. Achras sapota Linn. ; 2. JSapin dm lauri- 
folius Vahl. ; 3. Acacia concinna DC. ; 

4. Calotropis gigantea Br.; 5. Murray a Koenigii 
Shreng. ; 6. Eugenia jambos Linn. ; 

7. Erio den (Iron anfractuosum DC. 

It is a new invasion of this parasite on the 
above plants at least in Hyderabad. The 
invasion on Achras sapota and on Eugenia 
jambos is particularly threatening, and unless 
proper care is taken, these important fruit- 
plants are sure to suffer a good deal more 
than most of the other hardy trees on which 
Loranthus is parasitic. 

It is as well to give here a full list of the 
host-plants so far found to be infected with 
this parasite in Hyderabad. This will prove 
useful to the workers on this problem in 


different parts of our country, and to those 
interested abroad. 

1. Psidium Guy am Linn. (Myrtaceae); 

2. Azadirachta indica A. Juss. (Meliaeese) ; 

3. Cordia My era Eaem & Rch. (Boraginadese, ; 

4. Anona Squamosa Linn. (Anonaeese) ; 

5. Piinica Granatum Linn. (Lythracese) ; 

6. Tamarindus indica Linn. (Leguminosae) ; 

7. Citrus Aurantium Linn. (Rutaceae) ; 

8. Millingtonia hortensis Linn.(Bignoniaeeae) ; 

9. JIT ones 1 indica Linn. (Moraeese) ; 

10. Dalbergia Sisso Roxb. (Leguminosae) ; 

11. Achras sapoia Linn. (Sapotaceae) ; 

12. Sapindus launfolius Vahl. (Sapindacese) ; 

13. Acacia concinna DC. (Leguminosse) : 

14. Calotropis gigantea Br. (Aselepiadacese) ; 

15. Murray a Koenigii 8preng. (Rutaceae) : 

16. Eugenia jambos Linn. (Myrtaceae) ; 

17. Eriodcndron anfractuosum DC. (Malvaceae). 

This list shows that Loranthus longiflorus 
is parasitic in Hyderabad on 2 members of 
the Myrtaceae, 1 of Meliaceae, 1 of Boraginaceae, 
1 of Anonaceae, 1 of Lythracese, 3 of Legu- 
minosae, 2 of Rutaceae, 1 of Rignoniacese, 
1 of Moraeese. 1 of Hapotaceae, 1 of Sapind- 
aceae, 1 of Asdepiadacese, and 1 of Malvaceae. 
It is evident, therefore, how cosmopolitan 
this parasite is. The danger threatening 
most of our economic plants cannot be over- 
estimated. 

M. Sayeeduddin. 

M. A. Waheed. 

Botany Department, 

Osmania University, 

Hyderabad (Deccan), 

July, 1936. 


1 Sayeeduddin, M.. and Salam, M.A., Curr. SeL, 1935, 
4, 106. 

2 Lacy, R. C., Curr. Sei., 1936,4, 875 and 876. 
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REVIEWS. 


India's Mineral Wealth. By J. Coggin. 

Brown, o.b.e., d.sc. (Oxford University 

Press, London ; Printed in India at the 

Wesleyan Mission Press, Mysore), 1936. 

Pp. x + 335. Price Rs. 10. 

The introduction of modern mining 
methods, the setting up of local metallurgical 
practices, and the rapid opening up of the 
country facilitating quicker and cheaper 
means of transport, have given to many of 
the mineral deposits of India, a greater 
commercial value than what could have 
been foreseen a few decades back. More- 
over, the almost daily discovery of new and 
additional uses for several of the minerals, 
in various arts and industries are bound 
to generally enhance their economic im- 
portance. Under the circumstances it is 
necessary for those who are interested in the 
development of India's mineral industries 
to he posted with the latest information on 
the several aspects of her mineral assets. 
The requisite information is, no doubt., 
furnished by the Geological Survey of India 
through its periodic publications : — the occa- 
sional monographs on some of the economic 
minerals, the quinquennial reviews of mineral 
production, and the economic inquiries as 
contained in the annual c; Records’'. But, 
as publications of a technical institution they 
may fail to catch the eye of the ordinary 
laymen. Therefore, Dr. Coggin Brown who 
was till recently on the staff of the G. S. I., 
as a Superintendent, has really rendered a 
useful service to the public in bringing out 
as a popular edition his India's Mineral 
Wealth , which forms an enlarged and re- 
written version of the hook which was first 
published in 1923. 

In the present handy volume comprising 
of some 320 pages of text material, Dr. 
Coggin Brown lias put together all the 
essential and necessary details concerning 
the mode of origin, occurrence, distribution, 
history of development, uses, production 
and other particulars on the Indian minerals 
in an easily intelligible style. 

The mineral deposits of India., Burma and 
.Assam have been primarily grouped into 
several allied sections and their detailed 
accounts have been constituted into four 
major divisions or parts. 


Part 1 deals, in detail, with the mineral 
fuels — coal, lignite, petroleum and natural 
gas. All the known deposits of coal as 
contained in the several rock formations of 
India, the various oil fields of Assam, Burma 
and the Punjab, and the occurrences of 
natural gas, including the recent finds in 
Kathiawar and Baroda, have been described. 

Part II, gives an account of the various 
metals and metalliferous ores. Gold claims 
our attention first as it ranks only next to 
coal among the major mineral industries of 
India. The various occurrences of this 
precious metal — in Southern India, iu Oliliota 
Nagpur and in other parts, have been noted 
and a brief description of the well-known 
Kolar Gold Field, is also given. One would 
have liked to see here a brief account of the 
method of extraction of gold as practiced 
in these mines. The remaining pages of 
this part, deal with the ores of iron, manga- 
nese, chromium, copper, lead and zinc and 
those of the semi-metals arsenic, antimony 
and bismuth. The author presages a great 
future for the Indian iron and steel industry, 

Part III, constitutes descriptions of mine- 
rals used in various industries, such as, — 
materials useful for structural purposes; 
refractory, ceramic, and glass making mate- 
rial ; mineral pigments, abrasives ; and 
minerals used for agricultural purposes and 
chemical industries. 

Part IV, forms a description of the known 
occurrences of the several varieties of gems 
and semi-precious stones of India and Burma. 

The book contains numerous statistical 
tables and several graphs which indicate, 
at a glance, the fluctuation, of production 
of different minerals, from year to year. 
Small-scale maps showing the distribution 
of coal fields in India, oil fields in Assam and 
Burma, and certain other important mineral- 
hearing areas in India enhance the useful- 
ness of the book and the inclusion of a few 
half-tone blocks of well chosen photographic 
views makes it attractive. The book is 
nicely printed. 

It would have been better if the author 
had appended a tabular statement of a 
classified list of the main Indian Rock 
Formations without which pieces of informa- 
tion on the origin of rock types like Gondi.tes 
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and ICodurites, etc,, would be perplexing 
to those unfamiliar with Indian geological 
nomenclature. 

There are many typographic errors, spe- 
cially regarding the spelling of proper names, 
a few of which are noted below : — 

Page 90, para 4, line 3, : Tngladhai ’ should 
be £ Tngladhai 1 ; Page 197, para 4, line 8 , 
c Matrod,’ should be "'Mattod'; Page 
137, para 2, line 4, ‘Xuggihali,’ should 
be * Xuggihalli’; Page 313, 4 Krishna- 
chair,’ should be £ Krislmachar 1 . 

When dealing with the occurrences of mine- 
rals in Mysore, the author seems to have 
failed to carefully refer to the published 
papers of the State Geological Department 
and consequently many avoidable errors 
have crept in, specially regarding the correct 
location of places mentioned. 

These are only some of the minor errors 
which can be rectified in the subsequent 
editions of the book, and they do not in 
any way discount its usefulness to the class 
of readers who desire to get a full and 
reliable information on the Mineral Wealth 
of India. 

B. Rama Eao. 


Practical Photo-micrography. By J. E. 

Barnard, f.r.s., and F. V. Welsch. Third 

Edition. (Edward Arnold & Co., London), 

1936. Pp. 352. 215. net. 

Photo-micrography has advanced so much 
since the publication of the second edition of 
the above book in 1925 that the publication 
of a third edition was overdue. In this 
edition the hook has been rewritten and 
enlarged so that much that is un- 
necessary is eliminated and the more 
recent advances in photo -micrography have 
been added. As the authors point out in 
the introduction photo -micrography em- 
braces a wide and varied field of work such 
as, metallurgy, petrology, biology, etc., so 
that the hook has to cater to a variety of 
tastes. To users of the microscope in one 
branch of science the wealth of detail and 
elaborate description of apparatus to be 
found in the hook may appear superfluous 
but it may be welcomed heartily by others. 
The book under review will he found useful 
both by specialists and by those who have 
no experience in photo -micrography and 
want to gain the necessary preliminary 
knowledge. A study of the book will go a 
long way towards minimising the number of 
photographic plates and the time that a 


tyro generally wastes in trying to get good 
results. 

In the earlier chapters are given descrip- 
tions of various microscopes, photo-nnero- 
graphic outfits and necessary optical equip- 
ments. The next chapters deal with their 
adjustments and manipulations. Towards 
the end a full chapter is devoted to photo- 
micrography by ultra-violet light. Photo- 
micrography by infra-red light is included 
in a chapter on special processes which also 
contains a description of apparatus for 
micro-metallurgy. The numerous plates at 
the end of the hook speak for themselves in 
showing how extraordinarily clear micro- 
photographs with an enormous wealth of 
detail can be obtained by following the 
methods outlined by the authors. While 
recommending the book to users of the 
microscope, one cannot help feeling that 
it would have been much more useful if 
some of the processes in Chapter XI had 
been treated in slightly greater detail. It 
is sure to he welcomed as a book of reference 
and a guide for buying apparatus in all 
laboratories where microscopes are used. 

S. R. S. 


Physical Chemistry for Colleges : A 
Course of Instruction Based upon the 
Fundamental Laws of Chemistry. By 
E. B. Millard. (McGraw-Hill Publishing 
Company, Ltd., London), 1936. Fourth 
Edition. Pp. 521. Price 215. 

The subject-matter is treated in the 
following sequence : 

Introduction ; Determination of Atomic 
Weights : Properties of Substances in the 
Gaseous State ; Properties of Substances in 
the Liquid State ; Solid Substances ; Solu- 
tions ; Solutions of Ionized Solutes ; Thermo- 
chemistry ; Equilibrium in Homogeneous 
Systems ; Heterogeneous Equilibrium 5 
Kinetics of Reaction ; Radiation and Che- 
mical Change ; Periodic Law of the Ele- 
ments ; Radioactive Changes ; Atomic 
Structure ; Colloids ; Surface Chemistry ; 
Free Energy of Chemical Changes ; Electro- 
chemistry. 

In recent years the majority of text- 
books on physical chemistry written in 
English have come from American authors. 
The author states “ Since this book is 
addressed to students in the third or fourth 
year of college, it makes no pretence to 

‘cover’ physical chemistry He has 

attempted to provide, in a form suited to 
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the capacity of college students, the ground- 
work for the more important aspects of his 
subject. 5 ' The presentation of the material 
in such text-books is largely a matter of the 
individual experience and outlook of the 
author. The present tendency is to em- 
phasise the requirements and the point of 
view of the students who have to learn so 
much within a limited period of time. Too 
much attention cannot and should not be 
paid to detailed treatment of theories or to 
deductive and inductive reasoning. A lucid 
presentation of the important facts, experi- 
mental methods j quantitative relationships 
and an outline of the basic theoretical 
concepts in their relation to the facts and 
data discussed in the text therefore form the 
main objective. A point of importance is 
the extent to which the student lias been 
encouraged and urged to consult standard 
data and to use them. It is a pleasing 
feature of the hook that such a wealth of 
material has been dealt with in 5.12 pages 
satisfying the requirements stated above. 
The questions at the end of each chapter 
have been carefully chosen to supplement 
the data given in the text. 

The danger of such methods of approach 
lies in the student not realising the limita- 
tions. or, the approximate nature of the 
equations, or, the implications of bland 
statements of theories put before him. 
Where large number of references are given 
to original papers the beginner runs the 
risk of giving undue weight to them as lie 
has not yet the requisite knowledge to 
exercise a critical judgment. Evidently 
there must be a compromise between the 
rival claims of the necessity to acquaint the 
student with basic facts and data and to 
enable him to use them and of the necessity 
to acquaint him with the fundamental 
theoretical premises and reasoning. A re- 
ference to the discussions on the applica- 
tions of the kinetic theory of gases and on 
the activity concept will serve to illustrate, 
the manner in which this compromise has 
been faced by the author. The reviewer is 
inclined to think that the compromise has 
been to the disadvantage of the theoretical 
background. This remark does not detract 
from the merit of the book which should be 
found very useful by both Pass and Honours 
students in chemistry, of Indian Universities. 

J. A. 31. 


The Story of the Plant Kingdom. By 

Merle O. Coulter. (University of Chicago 

Press, Chicago), 1935. Pp. 270. $2-5. 

It can be said without fear of contradic- 
tion that the average person knows very 
little about science and usually dislikes 
being bored with it. Part of the reason 
lies with scientists themselves. Those who 
are really well- fitted to write a readable 
text for such an audience are usually too 
busy with their 44 own work ” and have no 
aptitude for writing elementary treatises. 
Others, who do make such, attempts, are 
often too raw to discharge this duty satis- 
factorily. 

The work under review has been designed 
as a first book in Botany for the new course 
of general instruction provided by the 
University of Chicago for the Freshman 
and Sophomore years and the author is to 
be congratulated for presenting the subject 
in such a lucid and interesting manner. 
Readers’ faces will surely brighten up when 
they run across sentences like the following, 
which abound in the book: — 44 Many a 
housewife, planning to salvage the remainder 
of a three-year-old loaf, has been distressed 
to find parts of it covered with fine white 
4 whiskers In fact, most of us have 
doubtless eaten bread in this condition 
without realising that we are getting more, 
than we had bargained for, 15 (pp. -1-6-47 ). 
Again, of the inability of the green plant to 
use the nitrogen of the air, he says (p. 187) : 
;; This limitless supply of nitrogen is of no 
more value to the green plant than i>s sea- 
water to the thirsty, shipwrecked sailor.' 5 

There are copious footnotes, which serve 
to clear up some deliberate simplifications 
made in the text or provide additional 
interesting information. Usually they have 
the weight of authority, but now and then 
one stumbles across statements which need 
to be modified even in ail elementary book 
like this. One might, for instance, object 
to the use of the word 44 all 55 in the footnote 
on p. 219, where it is written that ‘‘as far 
as the writer knows ?? there is a triple fusion 
in all angiosperms. Many exceptions are now 
on record, and there are one or two entire 
families of angiosperms where this is an 
irregularity rather than the rule. 

The printing and general get-up of the 
book are excellent, but one must remark 
that some of the illustrations are amateurish 
and the claim that they cc were drawn to 
resemble as closely as possible the actual 
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laboratory .specimens 55 seems somewhat 
high-sounding. 

P. Maheshwaht. 


The Plant Kingdom: A Text-Book of 

General Botany. By William H. Brown. 

(Ginn and Company, Boston), 1935. Pp. 

869, 1040 figs. Price 1 5s. net. 

Teachers of Botany have reason to feel 
gratified, for, within the past five years 
several really good texts in the field have 
been published. Those who have used 
Prof. Brown’s earlier book (19-5) will wel- 
come the appearance of this one. Most of 
the other hooks deal with plants of temperate 
regions. This deals with plants of the 
tropics and is therefore suitable for adoption 
in India. 

The style of writing is simple and direct, 
the material is presented in an interesting 
fashion and the illustrations are among the 
best so far published in any text-book of 
Botany. A little less than hall of the hook 
is devoted to the structure and physiology 
of seed-plants and every one of the chapters 
is executed with exceeding care and thorough- 
ness. The second part of the book is a 
general survey of the whole plant kingdom. 
A large number of forms is' described : the 
main types are treated in detail but enough 
is given of the intermediate ones to enable 
the student to get a true perspective of the 
evolution of the whole- range. Modern 
discoveries are given due consideration and 
this is specially evident in the part dealing 
with the Thallophyt.es . Adequate space is 
allotted to fossils including even the Psilo- 
phy tales and Oaytoniales which have been 
discovered only in recent years. 

The book is outstanding in the thorough- 
ness with which Plant Morphology lias been 
treated and the price is quite moderate 
considering the large number of illustrations, 
which are artistic as wadi as accurate. 

P. Maiiesh\vari:. 


A Text-Book of Mycology. By E. A. Bessey. 
With 139 illustrations. (P. Blakis toil’s £8on 
& Co., I, Philadelphia), 1936. Pp. xv + 
195. Price §4-00. 

The work is designed to meet the need for 
a text-book that shall give to the would-be 
plant pathologist an idea of the. structure, 
life-history and classification of the more 
important groups of parasitic fungi. The 
author states in his preface that no satis- 
factory text-book of mycology is available in 
the English language except that of Haumann 


and Dodge. He has apparently ignored such 
excellent books as Harshberger’s and 
Gwynne-Vaughan and Barne’s. In spite of 
the extensiveness of the citations in the 
bibliographies given at the end of each 
chapter and also at the end of the book, 
many of the important European and Indian 
publications are omitted. These omissions 
notwithstanding, this book is a very good 
introduction to the systematic study of fungi. 
Though the book is intended for a first 
course in mycology varying from 12 weeks 
to a whole College year/' the book is also 
suitable for students undergoing a two-year 
course in mycology. 

The book is divided into XV chapters, the 
first being devoted to an introduction giving 
the definition, structure, physiology, para- 
sitism and reproduction of fungi. A brief 
history of mycology is also given. 

In the second chapter under the title of 
non-filamentous fungi, he has brought to- 
gether such widely different groups as 
Mvcetozoa, Aerasiales, Babyrinthulales, Plas- 
modiophorales and Chytridiales. A lot of 
controversial matter has been introduced in 
this chapter by removing the Chytridiales 
from the Phyeomycetes and putting them 
along with Myeetozoa. For a student who 
just begins the study of mycology, the 
indefiniteness of this very first chapter after 
the introduction is likely to be confusing and 
misleading. 

Chapters III, TV and V are devoted to the 
study of the Phyeomycetes. In the classi- 
fication of this class lie has mainly followed 
Fitzpatrie. He has departed from him in 
removing Chytridiales from this class and in 
placing Blastocladiaeea* in the order Mono- 
blepharidales and Arcylistidacese in Sapro- 
legneales . Anycylistales and Blastocladiales 
are not recognised as having status to form 
separate orders. 

Chapter VI forms an introduction to the 
higher fungi. 

Chapters VII, VIII and IX are devoted 
to the classification of the class Ascomyeeteae. 
These chapters are very useful as the classi- 
fication is based on the latest literature 
available. 

Chapter X deals with the rusts and smuts 
for which a separate class, the Teliosporese 
has been constituted. This is a very wel- 
come feature of the book. 

Chapters XI, XII and XIII deal with the 
classification of the Basidiomycetes. 

Chapter XIV deals wfith the imperfect 
fungi and in this the author brings 
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the result of investigations from an un- 
published thesis by H. P. Bender. 

The last chapter giving the literature for 
the identification of fungi is ail extremely 
useful compilation and every student of 
mycology will commend the author for this 
admirable guide. . 

On the whole, the book is an excellent 
guide to the systematic study of fungi and 
individual families are abundantly illustrated 
containing a total of 139 well-selected figures, 
all of a high standard of excellence. 

S. S. 


The Fishes of the Indo- Australian Archi- 
pelago. By Prof. Max Weber and 

Prof. L. F. de Beaufort. Yol. VII. 

(Messrs. E. J. Brill, Leiden, Holland), 1936. 

Pp. xvi -f- 607, 106 figs. 

Students of ichthyology interested in the 
fish-launa of South-eastern Asia, comprising 
India, Ceylon, Burma, the Indo -Australian 
Archipelago, Siam, Indo-China and Southern 
China, are familiar with the monumental 
series of volumes in English under the joint 
authorship of two Dutch Savants, Professor 
Dr. Max Weber and Prof. Dr. L. F. de 
Beaufort, of the University of Amsterdam. 
New volumes in this series are eagerly 
awaited, as Drs. Weber and de Beaufort 
have very carefully sifted all the available 
evidence and have spared no pains in clear- 
ing up the synonomies, relationships and the 
precise limits of distribution of the very 
large number of families and genera of 
fishes found in this rich area by an examina- 
tion of the. original types in the various 
museums of Europe and a critical study of 
flu*, extensive literature. Both the authors 
fortunately have considerable experience of 
field work in the area., during which period 
they observed in the living condition many 
of the. fishes which they deal with in their 
monumental work. 

The seventh volume of this work dealing 
with a part of Perches perciformes (families': 
( Iiadodontida?., Toxotidse, Monodactylkke. 
Ihmiphoridm, Kvphosidae, Lutjanidse, Lobo- 
tirke, Snaridm, Nandidae, Seiaenkke, Malacan- 
Uiidm, and Oepolidse), has just been published. 
Some of these fishes live among corals, and 
in nature they are gorgeously coloured. 
Id von the- black and white illustrations rep ro- 
il need in tins volume are a delight to the eye. 
As the Perciformes are concluded in this 
volume an artificial key to its families 


occurring in the Indo -Australian Archipelago 
is given at the end of the systematic treat- 
ment. The keys to the genera under each 
family and to the species under each genus 
make it very easy to use this and the earlier 
volumes. 

The get-up of the volume and the printing 
are excellent. The arrangement of the figures 
in the text makes them easily available for 
reference. 

All the volumes are of a uniformly high 
standard and though they cannot absolutely 
replace Day’s Pishes of India for the 
study of Indian fishes, they are equally 
indispensable for the correct and up-to-date 
determination of a great majority of the 
fishes of India. As there is a revival of 
interest by certain Universities of India in 
the study of fishes, Indian students should 
find Drs. Weber and de Beaufort’s volumes 
of immense help. The contents of the first 
six volumes are as follows : — 

1911. Yol. I. Index of the Ichthyological 
Papers of P. Bleeker. 

1913. Yol. II. Malacopterygii , Myctophoid - 
m, Ostariophysi : I. Siluroidea. lol figs. 
1916. Yol. III. Ostariophysi : II. Cypri- 
noidea, Apodes, Synbranclii. 214 figs. 
1922. Yol. IY. Heteromi , Solenichthyes , JSyn- 
entognathi , Pereesoees , Labyrinthici , Micro- 
cy print, 103 figs. 

1929. Yol. Y. Anacantiiini , Allot riogiwtki, 
Heterosomata , Berycomorp hi , PercomorpM 
(Families Ivuhliidce, Apogonidae, Plesio- 
pidae, Pseudoplesiopidse, Priacantliidse, 
Centropomidse), 98 figs. 

1931. Yol. VI. Perciformes. (Families : 
Serranidse, Theraponidse, Sillayinidas, 
Emmelich thy i dae , Bathyclupeid®, Cory- 
phaenidae , Oarangidse , Baehycentrid se , 

Pomatomicke, Lactariidae, Menitke, Leiog- 
nathidaa, Mullidn), SI figs. 

The senior author, Professor Weber, is 
now over 80 years of age, but age has in 
no way impaired his energies which from a 
very early age have been devoted to the 
cause of science. All students of fishes will 
join with the reviewer in wishing him many 
more years of health and happiness. May 
both of the authors live long to bring to a 
successful conclusion the work on the 
“ Fishes of the Indo -Australian Archipelago” 
which will be an everlasting monument to 
tlieir skill, energy and resourcefulness. 

S. L. H. 
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A Study of the Soils in the Hill Areas of 
the Kulu Forest Division Punjab. Part I. 
(Indian Forest Records, Silviculture Se- 
ries T, No. 2.) By E. McKenzie Tavlor, 
T. D. Mahendru, M. L. Mehta and ii C. 
Hoon. (Manager of Publications. Delhi), 

1 93 ( > . Pp. 289-29.1 Price Es. 2-2-0. 

To say that we know almost next to 
nothing about Indian Forest Soils would bo an 
exaggeration. But it would be the exaggera- 
tion of a truth. Any book dealing with our 
Forest Soils, therefore, is welcome as tilling 
up a great void. But, it is a great pleasure 
to come across a publication as the one 
under review which, in the careful planning 
and the efficient execution of a study of the 
Kulu Forest Soils, may well serve as a 
pattern on which similar work elsewhere in 
India could be based. 

The authors have made a careful study 
of representative profiles in the area with 
regard to their physical, chemical and sur- 
face vegetation properties. The normal 
monthly precipitation in the Kulu Valley is 
recorded and its bearing on the profile for- 
mation discussed. From these data, the 
authors classify the general profile type of 
the area to be related to podosols and indi- 
cate the suitability of the type to individual 
forest crops. A sketch map of the Kulu 
Forest Division and two colour plates 
illustrative of the Soil profiles are provided. 

For the sake of comprehensiveness, a few 
suggestions may perhaps be made which the 
reviewer feels will make such a piece of 
research even more useful. The chemical 
analysis of the primary rocks from which 
the soils are derived, for example, would 
lead to a better appreciation of its weather- 
ing to the present profiles. In this con- 
nection, it must be observed that the data 
relating to the climatic factor are not com- 
plete. The authors, however, recognise this 
deficiency (p. 291) which, they say, was 
unavoidable. For example, if temperature 
records for the area were available, the 
"* Rain Factor ” of Lang (being the rainfall 
in mm. divided by the average temperature 
in degrees centigrade) could have been 
-calculated and correlated to the Soil type. 
Again, the O/N ratios of the A 0 and 
profiles might have yielded valuable indica- 
tion of the nature of the Humus. 

The work of Dr. McKenzie Taylor and his 
colleagues has considerably enriched the 
scientific literature on Indian Forestry. It 


is to be hoped that many more such papers 
will emerge from their Institute. 

Emmennab. 


Bulletins of Indian Industrial Research. 
No. 1. Bibliography of Industrial Publi- 
cations. (Published in India from 1931.) 
Pp. 257. Price Bs. t-fi-0 ; No. 2. A Sur- 
vey of the Indian Glass Industry. By 
E. Dixon. Pp. ix + 39. Price As. 11. 
(Manager of Publications, Delhi), 1930. 
The first number of the Bulletin of Indian 
Industrial Research published under the 
auspices of the Industrial Research Bureau 
is, appropriately enough, a Bibliography of 
Industrial Publications published in India 
from 1921. The publication is divided into 
three parts. In the first part, the papers are 
arranged according to publishing authorities 
which include Government Departments in 
British India and in Indian States ; Insti- 
tutions like the Indian Chemical Society, 
the Indian Institute of Science, etc, ; and 
important journals like Current Science. 
Part II is a bibliography according to 
subjects and is followed by Part III which 
consists of an alphabetical index. The list 
of publications is very comprehensive, in- 
cluding original papers, reports, bulletins, 
lectures, etc., and embracing even subjects 
which have only a remote bearing on in- 
dustrial problems. The book will be found 
extremely useful by all those who contem- 
plate starting a new industry or are engaged 
in industrial research, as it supplies, in a 
handy and attractive form, references to 
practically all important sources of infor- 
mation available on a wide variety of subjects. 

The Indian Glass Industry. — Before for- 
mulating proposals to improve tlie glass 
industry in India, it w r as considered ne- 
cessary by the Industrial Research Bureau 
to gather all facts concerning the present 
state of the industry in India, This publi- 
cation gives a brief account of the main 
features of the industry in India such as 
(a) the chief centres of production, (b) 
elementary features of the processes em- 
ployed, (c) raw materials and their choice. 
(d) statistics regarding local production as 
well as imports of chief types of glassware 
and (e) some economic aspects. 

The descriptive accounts of processes 
such as bangle -making are clear and easy 
to follow and the nine plates and illustra- 
tions provided, are of great help to the 
reader. A consideration of the economic 
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aspects of tlie industry brings out the follow- 
ing points : 

* ( a ) That the soda ash content of Indian glass 
is unnecessarily high and that the lime 
content is low resulting in glass of inferior 
quality. 

(b) That the various costs for materials vary 
widely in different localities, being 
greatly influenced by railway freights, 
but that soda ash, weight for weight, 
is everywhere very much more costly 
than the other bulb materials. 

(e) That in spite of this, the cost of the coal 
consumed is the heaviest of the charges 
for materials in the manufacture of 
ordinary white glass. 

(d) That the fuel consumption is very high 
in relation to the quantities of glass 
melted. 5 ’ 

This publication does not meet the re- 
quirements of the specialist but it serves 
admirably to bring* before the average 
public the magnitude of the glass industry 
as well as the conditions which have impeded 
its progress in this country. 


Scientific Reports of the Imperial Insti- 
tute of Agricultural Research. Including 
the Reports of the Imperial Dairy Expert, 
Physiological Chemist and Sugarcane Ex- 
pert, for 1933-34.) (Manager of Publica- 
tions, Delhi), 1936. Pp. 213, Price Rs. 4-8. 
These' reports of the Research Institute 
relate to the year of the great Bihar earth- 
quake which caused irreparable damage to 
the Institute and necessitated the abandon- 
ment of Pusa as one used to know it 
and its transference to the more central and 
spacious environs of New Delhi where its 
activities will cover an ampler field and 
have advantages in staff, equipment and 
the co-operation of the other officers of the 
Imperial Research Council such as the old 
Institute never possessed. The scope and 
methods will in all probability be reviewed 
and reinforced by the opinions of the experts 
who will soon be coming out to advise the 
Government on these matters, so that we 
may expect the new Institute to start work 
under the best auspices. Work during the 
your had naturally been much dislocated and 
for fully half the year had been carried on 
under great difficulties and on a restricted 
scale. The same circumstance probably 
accounts for the very great delay in the 
publication of this report. 

Taking the various items of work recorded, 
an important conclusion confirming previous 
years’ results is the enrichment of soils in 
nitrogen by the growing of legumes either 
as a. mixed crop or in rotation with cereals 


to the extent of as much as over 415 lbs. 
per acre. The results are to be subjected 
to a statistical study to decide which among 
the two methods is the better one from the 
economic point of view. It should not be 
forgotten that practical considerations also 
favour the mixed cropping system, for mix- 
tures are not confined to legumes but cover 
a wide variety of crops belonging to other 
orders as well ; it is not a case therefore of 
mere enrichment in soil nitrogen. In regard 
to green manuring with sannhemp it is 
brought out that the tops of the sannhemp 
if ploughed in, increase the yield of wheat 
quite as much as the whole plants and the 
utilisation of the sannhemp therefore partly 
for fibre and partly for manure is recom- 
mended. The usefulness of Mexican sun- 
flower for growing as green manure in a 
standing crop is indicated in experiments 
conducted with onions as the main crop. 
Considerable chemical work has related to 
studies of several types of soils, notably 
certain calcareous soils ; perhaps work of 
this kind relating to all the different types of 
soils in India in all their aspects can be said 
to fall within the scope of an All- India or 
Federal Institute of this character to which 
attention may therefore be bestowed in a 
greater measure. The improvement of crops 
by breeding has continued to receive well- 
merited attention and the achievements of 
the past in regard to wheat and sugarcane 
promise to be kept up, if not excelled, with 
further work on these and other crops. 
Rust resistance in wheat occupies the pride 
of place among the objectives and some pro- 
mising strains notably Pusa 101 have already 
been evolved. Much is also expected of cer- 
tain strains of linseed combining high oil and 
high yielding capacity with resistance to 
linseed rust. The great work on sugarcane 
improvement is now being directed for the 
past few years to the thick canes and certain 
varieties ” evolved and distributed already 
have been found very satisfactory notably 
Co. 402, in which factories will find an 
exceptionally good cane of the late maturing 
type. More evidence is again forthcoming 
of the merits of the sugarcane sorghum 
hybrids, the juice in some of them reaching 
a purity of 85 per cent, in less than seven 
months and at their best being even superior 
to the other Coimbatore canes ; some of 
these will before long be available for culti- 
vation on a large scale. Several important 
plant diseases have continued to be studied 
and the conclusion that the virus causing 
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sugarcane mosaic is closely related to filtrable 
forms has been tentatively established. 
Seed disinfection against the various smuts, 
bunts and wilts, helminthosporiums, etc., 
has been tried with the new patent prepara- 
tions like uspulum, and cerasan, though not 
with uniform success. The possibility of 
controlling the foot rot of the betal vine by 
means of the fungicides, Bordeaux mixture 
and ‘-Kerol” has been established, which 
is quite a valuable practical conclusion. 
Among insect pests sugarcane pests 
have received much attention and in the 
case of the serious new pest Pyrilla the 
middle of June has been found to be the 
peak of infestation and egg laying. The 
pests and diseases attacking fruit orchards 
in British Baluchistan have been surveyed 
in the year. . One would greatly wish for 
a very material expansion of these sections 
so that the pests and diseases which are 
only too numerous and against which the 
ryot is at present absolutely helpless may 
be more comprehensively studied and reme- 
dies found out. It is a most difficult task 
but its importance fully warrants and 
demands such expansion. 

An interesting section is that of the 
Physiological Chemist whose work on the 
problems of nutrition and the value of the. 
local feeds and fodders forms a most fruitful 
branch of research and of a kind falling 
eminently within the scope of a Federal 
Institute. The digestibility of coarse fodders 
continued to be studied and the fact of 
digestibility increasing with the protein 
content of the fodder established. Lucerne 
hay has been found not to suffer in chemical 
composition or digestibility as compared with 
the green material, the loss being only in the 
dry matter content. Molasses as a feed, the 
mineral composition of fodders at different 
stages of growth, comparison of high and 
low protein feeding, calcium and phosphorus 
content of the ■ blood of cows and several 
other important items of work have been 
carried on. There is a great deal of local 
traditional knowledge relating to the quali- 
ties of the numerous grains, pulses and 
coarse fodders, both green and dry, which 
will well repay investigation alongside of 
the fundamental problems of nutrition. 
The field for really useful research here is 
vast and the present provision for research 
of this kind is meagre and the output 
necessarily inadequate to the needs of the 
situation. The allied branch of dairying 
appears to have got into a kind of routine. 


The milk yield of the cows in Pusa 
and at the different stations is stated 
to have considerably increased but nowhere 
is any evidence of the stations having mate- 
rially influenced the industry or the quality 
of the cows on any part of the country to be 
seen. At the important Bangalore Station 
it is moreover a tale of epidemic and other 
diseases and heavy mortality in the herd. 
A new orientation of aims and policy with 
the necessary facilities for carrying them 
out appears to be called for if the section 
should materially benefit the dairy industry. 

A. K. Y. 


Tables of Standard Errors of Mendelian 
Ratios. By S. S. Purewal, m.sc., Ph.n. 
a.nd P. Krishna Eao, L.Ag\ (Miscellaneous 
Bulletin No. II of the Imperial Council of 
Agricultural Research, Manager of Publi- 
cations, Delhi), 193(1. Pp. 37. Price As. 12. 
At the present time, most of the biologists 
concerned with Mendelian ratios are familiar 
with the test of goodness of fit of observed 
ratios. The authors of these tables deserve 
thanks for providing this ready reference for 
those engaged in genetics. 

There is a brief introductory note lucidly 
explaining the construction of the tables and 
their use.. For values of n from 5 to 1,000, 
the tables present the standard error of 
expected numbers for the ratios 1:1, 3:1, 
9:7, 15:1, 13:3, 27:37 and 63:1, and 
also the S. E. expressed in percentage for the 
1 : 1 ratio which is expected to be of value 
in linkage studies. Instructions are given 
for extending n up to 100,000. The authors 5 
standpoint, that a deviation from expecta- 
tion must not exceed twice (1*95996 times) 
the S. E. for a good lit, is the same as the 
X 2 test for one degree of freedom on the 
P = *05 level of significance ; X 2 is actually 
the square of deviation/ S. E. However, the 
actual calculation of X 2 or the probable 
error, as some workers still do, involves a 
good deal of arithmetical calculation. Given 
the population and the expected ratio, the 
test is obtained at once from these tables. 

The price of the book is modest for the 
labour involved. There is no doubt that 
geneticists will use this book constantly. 

G. X. R. 


Foundations for the Study of Engineer- 
ing. By G. E. Hall, b.sc. (The Technical 
Press, Ltd., London), 1936. Pp. vi + 259. 
In this small book of about 250 pa^es. 
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the author has attempted to deal with the 
fundamentals of Statics, Dynamics, Mecha- 
nics of Fluids, Friction and Imbrication, Heat 
and Heat Engines. The book is well written 
and illustrated. The author has worked out 
numerous examples to illustrate the applica- 
tions of the principles to concrete cases and 
has also included sets of examples to be 
worked by the students to familiarise them- 
selves with the theory. The hook treats 
only with very elementary portions of 
engineering, and hence it is suitable for 
schools where attempts are made to give the 
students an idea of engineering science. 
The book does not deal with principles of 
electricity and magnetism and lienee the 
title should be Foundations for the Study of 
Mechanical Engineering . The author has 
dealt with the subject in a very concise but 
clear way, but at places he rather labours 
much to explain very small points like 
p - Q -f Q = P. Some of his diagrams 
could have been better and also more 
accurate, as for example, the “Load Exten- 
sion' 1 diagram oil page 107. The hook may, 
with great advantage, he used in engineering 
schools. The publishers are to he congratu- 
lated on the neat get-up and printing of 
the book. 

E. K. B. 


Cinematique Du Solide Et Theorie Des 
Vecteurs. (Actualities Seientifiques et In- 
dustrie! les, ISTo. 325.) Par Ch. Platrica. 
(Herman et Cie., Paris), 1936. Pp. 54, 
Price 12 fr. 

This tract is the first of a series of three 
elementary tracts on the Geometry prepa- 
ratory to the study of Newioniau Mecha- 
nics. In the earlier pages, a summary of the 
main results of the elements of Vector 
Analysis is given ; later, these are applied 
to the study of the most general displace- 
ments of a rigid body. As an illustration 
of the power and brevity of Vector Methods 
to the study of kinematics, the latter half 
of the book deserves careful perusal. This 
booklet will serve as a. small but decent 
book of reference to those who are interested 
in Vector methods in kinematics. 

M. V. 


Les Theoremes de la Moyenne pour les 
polynomes. (Actualites Scientifiques et 
Industrielles, No. 302.) By J. Eavard. 
(Elerman et Cie., Paris), 1935. Ep. 50. 
Price .15 fr. 

This monograph deals with the theorems 


on the location of roots of polynomials whose 
coefficients satisfy a linear relation. It is 
divided into two chapters, the first of which 
deals with the beautiful generalisation into 
the complex region, of Rolle’s theorem by 
Grace and allied generalisations and the 
second, with the relation between the 
existence of a real root of a polynomial whose 
coefficients satisfy a linear relation and the 
existence of a monotonic function whose 
Stieltjes moments are given. A good deal 
of what is contained in the book should be 
added to the syllabus of the honours courses 
of Indian universities, as the existing English 
text-books on the theory of equations contain 
practically nothing about this development. 
Grace’s theorem is proved by a method 
utilising normal functions (the proof can 
obviously be modified to an elementary one) 
which does not of course give the precise 
value of the constant hut is capable of 
generalisation. The precise constant is 
determined by a method analogous to the 
first beautiful proof of the theorem by 
Szego (see e.g., Polva-Szego. Aufgaben und 
Lciirsatze atts dev Analyse , Bd. II, Ab. V). 
The second chapter deals also with the 
approximation to a quadrature and a few 
generalisations of the preceding fundamental 
results. One would however wish that the 
author had written a book on a broader 
topic. 

K. V. I. 


Proprietes Generals de V equation d’ euler 
et de Gauss. (Actualites Scientifiques et 
Industrielles, No. 333.) By E. Goursat. 
(Herman et Cie., Paris), 1936. Pp. 92, 
Price 20 fr. 

This book, divided into five chapters deals 
with the general properties of the hvper- 
geometric function. As is the case with the 
other text-books of the author, the book is 
very simple to study and assumes only 
elementary knowledge of differential equa- 
tions and the theory of functions on the part 
of the reader. The first chapter deals with 
the 24 solutions of Hummer, Biemann’s 
generalised definition, etc. The second is 
devoted to the solution by quadratures ; 
the third, to the reducible case. The fouth 
chapter introduces the reader into the im- 
portant concept of the group of the equation 
(without assuming any acquaintance with 
the general theory of automorphic functions) 
and the solution of the problem, when two 
hypergeometric equations have isomorphic 
groups. The last chapter is devoted to the 



CURRENT SCIENCE 


93 


August 1936] 


linear relations between the integrals. The 
reader will find in the book all the general 
properties including the questions, e.g ., 
when a hypergeometric equation should 
possess a rational or an algebraic solution, 
etc. The study of the book gives a good 
deal more than what is usually contained in 
books on differential equations and forms 
an introduction to the classical treatise of 
Klein. 

K. Y. I. 


Les Defenitions Modernes de la Dimen- 
sion. (Actualites Scicntifiques et Indus- 
trieiles, No. 274.) By Bouligand. (Herman 
et Cie., Paris). Pp. 44. Price .12 fr. 

This clearly written monograph is an 
excellent introduction to the modern theory 
of dimension, which can be read with profit 
before one reads the classical and compre- 
hensive treatise of Menger. The author's 
exposition is extremely lucid. Tie does not 
assume much previous acquaintance witli 
higher analysis. The book is divided into 
four chapters, the first one being historical 
introduction. 

The last three chapters deal with the 
three fundamentally distinct definitions of 
dimension. The first one is the abstract 
definition of Frechet. The second is the 
inductive definition of Poincare w r hose mo- 
dern precise definition is mainly due to the 
works of Brouwer, Lebesgue, Menger and 
Urysohm. The last one is based upon 
the idea of measure which is due to Hausdorf . 
It is a pity that the book does not contain 
the proofs ; nevertheless it is a book which 
is interesting for a mathematician, a philo - 
sopher and a general reader. 

K. V. I. 


Series Lacunaires. (Actualites Scientifiques 
et Industrielles .No. 305.) By Mandebrojt. 
(Herman et Cie, Paris.) Pp. 40. Price 12 fr. 
This monograph deals with a special 
topic in the theory of functions of the 
complex variable, viz., the influence of 
gaps in the taylor-development of the func- 
tion on the singularities on the circle of 
convergence. The earliest of such a series 
is that of Weierstrass whose example was 
followed by beautiful gap theorem of 
Hadamard. This book deals with the recent 
generalisations many of which arc due to 
the author himself ; the results are extended 
to the case of Dirichlet’s series and integral 
functions. (Instead of singular points, direc- 


tion of Julia come instead.) As the hook 
is small the proofs are naturally given only 
in outline ; hut a good learner can complete 
the proofs by following the outline. The 
author does not claim the book to be a 
comprehensive treatise on the subject and 
as such it does not contain many other 
allied topics such as Ostrow'ski’s over-con- 
vergence theorems, etc. 

As the subject has been developed a 
great deal in recent years, the usual repre- 
sentation of this topic in text-books on 
theory of functions (e.g., Biebubach — 
Lehrbuclb dev Funlciionero-theorie II, second 
edition 1931, and Dienes-Taylor series) 
has become out of date. This book there- 
fore supplies a long-felt want among learners 
and teachers of the subject. One would 
however wish that the book was more 
comprehensive in its outlook. 

K. Y. I. 


Lecons de Metrologie : I. Generalities sur 
Les Mesures; II. Mesures Geometriques ; 

(Nos. 236 and 278 of Actualites Scientifiques 
et Industrielles). By Pierre Fleury. (Her- 
mann et Cie, Paris), 1935. Pp. I — 73 and 
11—108. Price 1—15 fr. 11—20 fr. 

These two brochures form part of a course 
on Metrology given by the author at the 
Conservatoire National des Arts et Metiers. 
Five more fascicules are to appear dealing 
with other branches of Metrology. The 
first part deals with th e definition and realisa- 
tion of standards, experimental procedure, 
determination of the limits of precision and 
the theory of errors, graphical representation, 
numerical w'ork and calculating machines. 
The second part treats of the measurement 
of length, area and volume and also of angles. 
The different instruments such as calliper- 
gauges, spherometers, kathet.ometers, divid- 
ing engines, planimeters, liquid and gas- 
meters are all described and the precautions 
to be observed in the use of each aud the 
precision attainable are discussed. The 
illustrations are numerous and clear, but 
sometimes the descriptions are too concise. 
The requirements of those interested in 
technological and industrial applications of 
physical measurements are kept in the fore- 
ground and the treatment is calculated to 
appeal even to students without much 
previous knowledge. The history of older 
systems of units once used in France and 
the present state of legislation in that 
country regarding the strictness of adherence 
to specifications form interesting 
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There are few misprints, hnt the wrong addi- 
tion on p. 75 in Yol. IT may he corrected. 
Without being as technical or complete as 
the articles in Glazebrooke’s Dictionary of 
Applied Physics which is often referred to, 
the fascicules before us give a very useful 
survey of instruments and methods or 
measurement, and they may unhesitatingly 
he recommended to all students of Physics, 
pure or applied. Wo await with interest 
the appearance of the other volumes of 
the series. 

T. S. S. 


V Action Chimique des Rayons Alpha en 
Phase Gaszeuse. By W. Mund. (Actua- 
lity Seientiiiques et Industrielles. No. 275. 
Hermann et Cie, Paris), 1935. Price 15 
Francs. 

This monograph of forty-six pages deals 
essentially with the problems raised during 
the last five years together with a prelimi- 
nary account of some of the fundamental 
notions regarding radioactive transforma- 
tions and a-rays. The reactions induced 
by the passage of a-rays can be of great 
help in the study of the mechanism of 
reactions since the number of ions produced 
in the gaseous phase could be determined 
with precision and the “ionic yield 55 namely, 
the ratio of the molecules transformed to 
the number of ions produced, calculated. 
There are however some limitations such as 
the non-uniform distribution of energy 
among the ions produced, etc., but a greater 
attention paid to these studies by chemists 
will be highly fruitful. 

M. A. (r. 


Elementary Practical Chemistry. By 
Arthur I. Vogel, d.rc. (Blackie & Hon Ltd., 
Glasgow), 1936. Pp. 220. Price 3,9. 

This handy little volume is intended for 
students of the Matriculation standard 
of the London University. The series of 
experiments is fairly comprehensive and the 
instructions are, in every ease, clear and 
concise. The distribution of exercises on 
quantitative analysis throughout the book 
provides a check on the student’s progress in 


practical manipulation. The introduction of 
the necessary amount of theory and equations 
for the various reactions involved, adds to 
the value of the book. 

Several useful data, a table of logarithms, 
and a very valuable section on the treatment 
of accidents are included in the appendix. 

The reviewer feels that the utility of the 
book could have been enhanced by the 
inclusion of a few questions and numerical 
problems. 

The printing and get-up arc excellent and 
the price is moderate. The book can be 
used in the top forms of the High Schools 
and by fresh-men in the University. 

T. Ramantuiengar. 


Spectrum Analysis with the Carbon Arc 
Cathode Layer (Glimmschicht). By 

Lester W. Strode, pIi.d., with a Preface by 
Professor V. M. Goldschmidt. (Published 
by Adam Hilger Ltd., 9S Kings Road, 
London, N. W. 1.), 1936. Pp. 54. Royal 
8vo. Illustrated, bound in limp cloth. 
Price 5s. 6d. net. 5,9 Sd. post free. 

This book gives an account of the special 
methods of Spectrum Analysis applied to 
minerals by Professor V. M. Goldschmidt 
and his co-workers at Gottingen. These 
methods made possible the systematic work, 
commenced at Oslo and continued until 
recently at the University of Gottingen, 
on the abundance and geochemical distribu- 
tion of the chemical elements. 

The author spent some two and a half 
years as a visiting investigator at the 
Gottingen Laboratories and thus is able to 
present a coherent summary of the work 
carried out. 

He gives an account also of developments 
in the technique which he himself introduced 
during this time. 

The book is illustrated with, several photo- 
graphs of the apparatus as well as line 
diagrams and curves. 

It should be of interest to all who are 
concerned with rapid, analyses of such 
non-conducting powders as rocks, minerals, 
glasses, slags, ashes, clays, soils, etc. 
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ASTRONOMICAL NOTES. 


T. P. Bhaskaran, m.a., f.r.a.s. 

(. Nizamia Observatory , Hyderabad.) 

Astronomical Laboratory, No. 4-7) on the ab- 


1. A New Star in Lacerta. — Informa- 
tion has been received of the appearance of a 
bright Nova in the Constellation Lacerta on 
the border of Oepheus (Galactic latitude — 2°). 
It was discovered on the night of June 18 
by Dr. Nielson of Aarhus Observa- 
tory, Denmark, when its magnitude was 
estimated to be about 3*5. The Nova is 
also reported to have been seen by the 
astronomers at the Stalinabad Observatory, 
Russia, as a star of the 5th magnitude on 
the night of June 17. Photometric as well 
as spectroscopic observations have since 
been obtained by several observers. Its 
position as determined by the meredian 
observations is R. A. 22 /l I2 m (T*2 Dee. 
55° 7' 77" • (1900*0). The Nova is identified 
before outburst as a star of the fourteenth 
magnitude shown in .Barnard’s Atlas of 
the Milky Way. The maximum brightness 
(magnitude 2*3) was reached on June 20 
and by June 27 the brightness declined to 
magnitude -1*7. The Spectrum during the 
early stages resembled that of a late A type 
Star (Astr. Nach., 6213) and the subsequent 
development of the Nova appears to have 
been specially rapid. 

2. Comet Peltier. — (1936 a ). — The first 
Cometary discovery of the year was made on 
May 15, by L. Peltier of Delphos, Ohio 
(U. S. A.), an enthusiastic observer of varia- 
ble stars. At the time of discovery it was 
a faint diffuse object of the ninth magnitude, 
with a central condensation and a short tail. 
T’he comet later increased in brightness and 
on July 27 was conspicuously visible with 
the naked eye, in the northern sky and 
showed a small fan-shaped tail. It is moving 
rapidly southwards and will reach declina- 
tion 70° S. on August 24. 

3. Absorption of Light in Space and 
Distribution of Star Density. — Prof. Yan 
Rhijn has recently published an extensive 
investigation [Publications of the Kapteyn 


sorption of light in interstellar space and the 
density distribution of stars in the galaxy. 
The coefficient of absorption has been 
discussed from a study of Cepheid Variables, 
the radial velocities and absolute magnitudes 
of open clusters and also from the spectro- 
scopic absolute magnitudes of stars (type 
F to M) determined at Mt. Wilson, the 
trigonometric parallaxes and secular paral- 
laxes of some groups of stars. The adopted 
values of the photographic and visual 
coefficients of galactic absorption arc 1 *1 
and 0*55 magnitudes per 1,000 parsecs for 
the mean of the northern galaxy. From a 
discussion of the distribution of star density 
at various distances he obtains corrobora- 
tion of the hypothesis of the existence of a 
local cluster around the Sun possibly ex- 
tending to not more than 1,000 parsecs. 
For distances exceeding 1,000 parsecs the 
changes in star density appear to be rela- 
tively small, and are considered to be prob- 
ably due to the structure of the larger 
galactic system. In the direction of the 
centre of the galaxy, the density increases 
rapidly with distance and at a distance of 
900 parsecs, the density is found to he eight- 
times that near the Sun. 

4. Radial Velocities of Extra Galactic 
Nebulae. — In Mt. Wilson Contributions, No. 
531, Humason gives a new determination 
of the apparent radial velocities of one 
hundred extra galactic nebulae. 'Most of 
them are velocities of recession, the largest 
being of the order of 40,000 km. /sec. for 
nebulae in the Bootes Cluster and in the 
Ursa Major Cluster No. 2. The distances 
of these nebulae have been estimated by 
different methods, to he about 70 million 
parsecs and the high velocities observed, 
are in conformity with the velocity distance 
relationship found in the case of the nearer 
Nebulse. 
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CENTENARIES. 

S. E. Banganathan, m.a., l.t. 
(University of Madras.) 


Eome De l’lsle, Jean Baptiste Louis, 
(1736-1790). 

R OME DE LISLE, the French mineralo- 
gist, was born at Grai on 26th August 
1736. The first half of his life appears to 
have been spent in military service, which 
he entered in 1757. It is of interest to us to 
learn that he visited India as the Secretary 
of a company of artillery. He is said to 
have lived in Pondicherry and Tranquibar. 
He was taken prisoner by the English in 
1761. 

Contributions to Crystallography. 
After his release in 1764, he returned to 
France and entered on his scientific career, 
choosing minerals and crystal forms, as his 
special field of study. In 1772 he brought 
out his Essai de eristallographie. The second 
edition of this book came out in 1783 in 
four volumes under the title Cristallograpliie, 
ow description des formes pro-pres a tons les 
corps du regne mineral. This edition in- 
cluded figures of more than 500 crystal 
forms. This hook contains an account of 
his important discovery that the various 
shapes of crystals of the same natural or 
artificial substance are all intimately related 
to each other. He distinguished the six 
kinds of primitive forms. 

The Contact Goniometer. 

Eome De l 5 Isle was fortunate in his 
assistant, Carangeot who, in addition to 
making the- crystal models for him, invented, 
in 1780, the Contact Goniometer, which was 
greatly used by him and his contemporary 
Abbe Hauy. A duplicate of the original 
Contact Goniometer used by Eome De 
Elsie came into the hands of the Dnke of 
."Buckingham and was eventually deposited 
in the University Museum at Oxford. 

His Other Publications. 

In addition to his CristallograpMe , Borne 
Tie Elsie published seven papers and three 
other books. The book entitled JDes Gara- 
ctcres exterieurs des mineraux came out in 
L784- and the Metrologie on tables came out 
in 1789. These books and the papers came 
out regularly in the last decade of his life, 
almost to the year of his death. This shows 
how active he was throughout his life. Pie 
died at Paris on 7th March 179Q, 


The Mineral Eomeite. 

In the Annales des mines of 1841, D amour 
immortalised the name of Eome De ITsle 
by giving the name Eomeite to a honey- 
yellow crystal of an antimonite of calcium, 
■which occurs in minute octahedrons. 

* * * 

Leach, William Elford (1790-1836). 

L EACH, the British Zoologist, was born 
at Plymouth in 1790. Though he 
got the Doctorate in medicine of the Uni- 
versity of Edinburgh in 1812, he abandoned 
the medical profession to devote himself to 
natural history. This made him enter ser- 
vice in the British Museum in 1813. He 
served this institution for nine years, first 
as Assistant Librarian and later as Assistant 
Keeper of the natural history department. 
Those nine years of Leach’s life in the British 
Museum were one of such absorption and 
overwork that both his body and mind 
broke down when he was but 31 years. 
This led to his retirement in 1821 and his 
migration to Italy, where lie was looked 
after by his most devoted sister. 

Contemporary Estimate of His . 
Reputation. 

But, during this short period of 9 years, 
Leach had earned a great reputation at 
home and abroad. At the anniversary 
meeting of the Boyal Society, H. E. H. the 
Duke of Sussex, referred to him in the 
following terms in his presidential address : — 
J,: His enthusiastic devotion to his favourite 
studies, his great knowledge of details, 
combined with no inconsiderable talents for 
classification, were eminently calculated to 
raise him to the very highest eminence as 

an original and philosophical naturalist 

We are chiefly indebted to him for the first 
introduction into this country of the natural 
system of arrangement in concliologv and 
entomology.” The Secretary of the Linnean 
Society referred to his death in equally high 
terms as one of the most laborious and 
successful as well as one of the most uni- 
versal cultivators of Zoology which this 
country has ever produced.” He was 
elected a Fellow of the Loyal Society in hi§ 
27 th year, 
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His Work and Publications. 

Although he had made extensive dis- 
coveries in vertebrata, especially birds, he 
is best remembered for his work in malaco- 
logy and entomology. It is claimed that 
his knowledge of the Crustacea was superior 
to that of any other naturalist of his time. 
He was a profuse writer. During the nine 
years of his active scientific life, he contri- 
buted no less than 31 papers to the organs of 
learned societies, and in addition four volu- 
minous treatises entitled respectively (1) The 
Zoological Miscellany , 3 Yds., (2) Malaco - 
straca podophthalma Britannia ) , (3) Systema- 
tic catalogue of the indigenous mammalia and 
birds , (4) A synopsis of the mollusca of Great 
Britain. He also described the animals 
taken by the Congo Expedition and contri- 
buted articles to several encyclopaedias. 

The End. 

No wonder that such an output in the 
first 9 years of active life led to a premature 
termination of his labours. After 15 years 
of slow recovery and secluded life under 
the care of his sister, he died of cholera in 
Italy on 25th August 1836. 

* * * 

Black, Greene Vardimen (1836-1915). 

G Y. BLACK, the American dentist, was 
• bom on 3rd August 1836 at Winchester, 
Illinois. At 17, he took up the study of 
medicine and three years later he became 
an apprentice in dentistry. A year later 
he began practice in his own town and later 
in Jacksonville. He was Lecturer in Dentistry 
at the Missouri Dental College from 1870 
to 1880. He then became Professor of 
Dentistry in the Chicago College of Dentistry 
(1883-1889), in the University of Iowa 
(1890-91) and in the North-Western Univer- 
sity Dental School (1891-1915). He was 
the Dean of the last-mentioned school from 
1897. It is an unusual coincidence that his 
son, Dr. Arthur Davenport Black, who is 
also an eminent dental surgeon, was Pro- 
fessor of Operative Dentistry for many years 
during his father’s deanship and himself 
continues as the dean from 1917. 

His Writings. 

Black’s first paper appeared in the 
July 1869 issue of the Missouri Dental 
Journal. He was a frequent contributor 
to several dental periodicals of America. 
He also published several hooks on dentistry. 
His first hook came out in 1884 under the 
title The formation of poisons by micro- 


organisms. In 1887 came A study of the 
histological characters of the periosteum and 
peridental membrane. The two famous hooks 
of Ms are the Dental Anatomy (1891) and 
The Operative Dentistry , 2 V. (1908). At a 
banquet tendered to him five years before 
his death by the Chicago Odontographic 
Society, a pamphlet was distributed con- 
taining more than 500 titles of books, papers 
and reports written by him. At the time 
of his death, it was estimated that their 
number had reached 1,000. 

His Contributions. 

Black was a pioneer in many departments 
of dentistry. The pages of Dental Cosmos 
contain many of his discoveries. He gave 
the snccessful rule of practice for dentists 
in preventing the loss of workability by 
cohesive gold when stored in the dental 
cabinet. He evolved a method of making 
alloys for amalgam as a filling for tooth cavi- 
ties. He invented the cord driven, foot power, 
dental engine. He supplied the patterns for 
102 cutting instruments necessary for the 
proper excavation of cavities. He steadily 
refused to commercialise his work and freely 
placed all the results of his labours at the 
disposal of Ms profession. 

His Honours. 

Tn 1901, he was elected President of the 
National Dental Association of America. 
Live universities conferred Honorary Degrees 
on Mm. In 1910, he was the first recipient 
of the Miller Memorial Prize awarded by 
the International Dental Federation for 
“ eminent services to dentistry”. This in- 
ternational prize was established by the 
Federation in memory of its president 
Professor Miller of the Berlin University. 
The award is biennial and consists of a 
gold medal, a diploma of honour and the 
interests of a fund of £3,000. His former 
pupils are said to be scattered over the 
world — in America, in Europe, in Asia, 
Africa and Australia. His activities con- 
tinued till within a few weeks of his death. 
In 1915, appeared his last hook, Diseases and 
treatment of the investing tissues of the teeth 
and the dental pulp , and his last article 
appeared in July 1915, while he died on 
August 31. An estimate of his personality 
was given as follows by one of his colleagues. 
£C He was great in achievements, great also 
in his simplicity and sincerity. He climbed 
the heights, but he took his fellows with 
him every step of the way.” 
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Dr. Panchanan Mitra. 

D R. PAKCHAFAK MITRA, Head of the 
Department of Anthropology of the 
University of Calcutta, died suddenly at his 
residence in Calcutta on the 25th of July 
last, after a short illness, at the early age of 
45. He was horn in 1891 and was the 
grandson of the (late) Raja Rajendra Lai 
Mitra, one of the most distinguished scholars 
of his time and the first Indian to become the 
President of the Asiatic (now Eoyal) Society 
of Bengal, Calcutta. 

After a distinguished career in the Calcutta 
University Dr. Mitra acted for a short time 
as a Lecturer in English in the Bangabashi 
College, hut early turned his attention to 
Prehistory and was awarded the Premchand 
Raichand Scholarship of the Calcutta Uni- 
versity in 1919. The same year he was 
appointed on the staff of the Department of 
Anthropology which was started by the late 
Sir Asutosh Muklierji. In 1929 he was 
awarded a Fellowship of the Bishops Museum 
of Honolulu through the good offices of 
Prof. Oraighill Handy who desired an Indian 
scholar to visit Polynesia and study the 
possible sources of Indian influence in that 
region. The results of Dr. Mitra ’s researches 
in Polynesia have been incorporated in a 
monograph entitled Indian Cultural Influ- 
ence Upon Polynesia which will soon be 
published by the Bishops Museum. He 
received his Ph.D. degree from the Yale 
University for his thesis on “ The History of 
American Anthropology” in 1931. The 
same year he visited several prehistoric 
sites in France and Spain as a member of the 
American School of Archaeology in France. 
After his return to India in 1932 Dr. Mitra 
was given charge of the Department of 
Anthropology on the retirement of Dewan 
Bahadur Dr. L. A. Anantliakrishna Iyer. 
Dr. Mitra performed his teaching work in 
the Calcutta University with great devotion 
and enthusiasm and was mainly responsible 
for organising the Department in its new 
rooms in the Science College, Ballygunge. 

He presided over the Anthropological 
Section of the Indian Science Congress in 
1933 and was the author of several articles 
in addition to two books on “ Prehistory of. 
India ” and :£ History of American Anthro- 
pology ” published by the Calcutta Uni- 


versity. He was also a Councillor of the 
Calcutta Corporation in 1924, and took a 
keen interest in many religious associations. 

B. S. G. 


Lt.-Col. R. Knowles, C.I.E., M.R.C.S., 
L.R.C.P., I.M.S. 

T T.-COL. B. KROWLES, c.i.e., m.r.c.s., 
l.r.c.p., i.m.s., acting Director of the 
Calcutta School of Tropical Medicine, died 
on 3rd August at the Tropical Diseases 
Hospital, of heart failure following gastric 
haemorrhage. 

Lt.-Col. E. Knowles, son of Eev. J. 
Knowles, was born on 30th October 1883, 
at Quilon, Travancore. After a distinguished 
educational career at Cambridge and 
London, he entered the I.M.S. in 1908, and 
moved all round India, on military duty for 
the next 5 years. He was appointed in 1912 
Assistant Director, Pasteur Institute of 
India, Kasauli, and in August 1914, he 
served as medical officer, 110th Maharatta 
Light Infantry, Indian Expeditionary Force, 
Mesopotamia. In 1916, he was appointed 
Director to organise the newly started King 
Edward YII Memorial Pasteur Institute, 
Shillong, which post he relinquished in 1920 
to take up the Professorship of Pathology, 
Calcutta Medical College, as successor to Sir 
Leonard Rogers who at that time was rais- 
ing funds to establish a School of Tropical 
Medicine. When Sir Leonard Rogers retir- 
ed owing to ill-health, he chose Lt.-Col. 
Knowles, to organise the School of Tropi- 
cal Medicine. In 1921, he was appointed 
Professor of Protozoology, Calcutta School 
of Tropical Medicine and Hygiene, which 
post he held until his death. He was Assis- 
tant Editor. (1922-1928) and later Editor, 
Indian Medical Gazette. Lt.-Col. Knowles 
was well known for his numerous scientific 
papers and memoirs, bearing on medical 
protozoology. 


W E have to record the death of Dr. 

E. J. E. SHAW, D.Sc., I.A.S., in Pusa 
on the 29th July. He was Director of the 
Agricultural Research Institute at Pusa 
and was officiating as Agricultural Expert to 
the Imperial Council of Agricultural Research, 
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Rancidity. 

By H. jST. Dastur and B. 1ST. Banerjee. 

[Department of Biochemistry, Indian Institute of Science, Bangalore.) 


1. Development op Rancidity. 

■DOTH on account of its commercial and its 
-*"* scientific importance, rancidity is a subject 
which arouses perennial interest. Animal and 
vegetable fats and oils become rancid under 
certain conditions. The change is primarily 
autoxi dative in character* and is very often 
accompanied by secondary reactions such as 
molecular condensation, the development of 
colouration and undesirable odours. Raw vege- 
table oils have generally better keeping qualities 
than animal fats, primarily because of certain 
antioxidative principles present in them. 1 The 
natural antioxidants present in olive and linseed 
oils can be removed almost completely by repeated 
boiling with water. 2 Refined oils are iess stable 
than natural oils, chiefly because of the removal 
of antioxidants in the process of refining. It is 
significant that vegetable oils are rich in aliphatic 
acids. 

When exposed to oxygen, natural fats exhibit 
the typical characteristics of an autocatalytic 
oxidation. There is a latent or induction period 
during which the amount of oxygen absorbed is 
very small. After this the rate of oxygen 
absorption increases and the onset of rancidity 
generally coincides with the end of the induction 
period. 

Among the many factors that have been 
mentioned as accelerators in the production of 
rancidity may he mentioned heat-, 3 light, 4 acidity, 5 
moisture, 6 enzymes, 7 metals 8 and speaking very 
broadly, any physical factor capable of adding 
energy to the system. 

Conflicting views have been held regarding 
the role of moisture as a catalyst in the oxidation 
of fats. It is now generally believed that the 
presence of moisture has a retarding action upon 
the development of rancidity. 9 Moisture pre- 
vents the formation of aldehydes and ketones 
which are stable products and which produce 
the tallowy odours and flavours. In a humid 
atmosphere the end products are acids without 
tallowy odours. Since acids act as catalysts in 
oxidation processes, it should be expected that 
after a preliminary stage, the rate of oxidation 
would increase. It is also probable that the 
action of moisture varies greatly with the nature 
of the fat in question. 


1 Matill and Crawford, Ind. and Eng. Chcm 1930, 22, 
341. 

2 hanks and Hilclitch, /. Soc. Chon. Ind 1932, 51, 
41 IT. 

3 Bevis, /. Soc. Chan. Ind., 1923, 42, 417T. 

4 Green bank and Holm, Ind. and Eng. Chon ., Anal. 
Edn., 1930,2, 9. 

5 Holm and Greenbank, Ind. and Eng. Chcm., 1924, 
16, 518. 

6 Davies, J. Soc. Chcm. hid ., 1928, 47, 1851'. 

7 Pennington and Hepburn, J. Am. Chcm. Soc., 1912, 
34, 210. 

s King, cl a/., Oil and Soap, 1933, 10, 204. 

9 Greenbank and Holm, Ind. and Eng. Chem., 1924, 

16, 598; French', Olcott and Matill, Ind. and Eng. Chem., 

1935, 27, 724; Holmes, C.arbet and Hartxler, Ind. and 

Eng. Chem., 1936, 28, 133. 


Several theories have been propounded from 
time to time with a view to elucidating the 
mechanism of autoxidation. All of them agree 
in one point, viz., that the first- change in the 
reaction consists in the addition of molecular 
oxygen to the double bond of the unsaturated acids 
with the production of highly reactive peroxides. 
These peroxides then isomerise, decompose into, 
or react with water to form a complex series of 
products like aldehydes, ketones and acids of 
lower molecular weight. A thorough knowledge 
of the chemical changes taking place during 
rancidity will be of scientific interest while a clear 
understanding of the bearing of the initial stages 
would be of great practical value. 

Animal fats are abundant in caratinoid 
pigments. Most of the workers are agreed that 
they function as procatalysts. 10 Again, neutral 
substances like sterols become proxidants after 
irradiation. 11 

Light has an accelerating action on the autoxi- 
dation of fats. 12 There is no doubt that oxida- 
tion takes place continually in oils and fats, 
but this action proceeds more rapidly in the pre- 
sence of light than in the dark. Experimental 
evidences show that green light delays the deve- 
lopment of rancidity almost to the same extent 
as does the exclusion of all light. 13 Disappear- 
ance of ability to absorb blue light is apparently 
accompanied by development of rancidity. In- 
visible ultra-violet light has also the same 
accelerating effect as blue light. The process 
is autocatalytic, i.e., once oxidation has set in, 
removal of the source of light does not reduce 
the rate to that of the unexposed fat. 14 The 
reaction continues to proceed in the dark at a 
rat-e depending upon the amount of oxygen 
already present. From this it may readily be 
seen that the potential storage life of many fatty 
products is seriously impaired by the methods 
employed in their manufacture. 

There is now T ample evidence to show that the 
organoleptic rancidity is not developed when 
the oil is protected from light. 15 In fact, it has 
been claimed that light alone is sufficient for the 
production of rancidity, 16 as fats will produce 
the odour and taste typical of rancidity, in the 
absence of air when exposed to light. 

Temperature is another factor that accelerates 
rancidity. Heating at 300° C. has more marked 
effect on production of rancidity than exposure 
to air. 17 Exposure to temperatures upto 50° C. 
has no marked effect, which shows that at 100° C. 
some intramolecular change is probably taking 
place. The best temperature for preservation is 
0° C. or lower. It has been shown by several 


10 Greenbank and Holm, Ind. and, Eng. Chcm., 1934, 

26, 243. 

11 Matill and Crawford, he. cit . 

12 Greenbank and Holtn, Ind. and Eng. Chem., Anal. 
Edn., 1930, 2, 9. 

13 Coe and Le Clerc, Ind. and Eng. Chem., 1934, 26,245. 

14 I.ea, Proc. Roy . Soc., London, 1931, 108B, 175. 

15 Coe and Le Clerc, loc. cit. 

1G Wagner, Z. Nahr. u. Ghnussm, 1913, 25, 704. 

17 Bevis, loc. cit. 
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■workers that each increase in temperature by 
10° 0. approximately doubles the rate of increase 
of rancidity. 18 

Certain metals in oil-soluble form are known 
to have a marked effect on the stability of fats. 
Copper is a powerful proxidant for autoxidative 
reactions. The use of copper equipment iri the 
handling of milk and its products is thus a poten- 
tial source of danger. Manganese in somewhat 
higher concentrations, likewise, has a _ strong 
proxidation effect ; hut ferrous iron, tin and 
nickel at low concentrations have no effect. 
Zinc has a stabilising action. Generally, the 
materials used for wrapping fatty products also 
contain some of these metals in soluble form and 
may thus act as promoters of rancidity. 

As has been pointed out before, the oxidative 
rancidity involves the oxidation of the unsatu- 
rated bonds. Absorption of small amounts of 
oxygen produce tallowy odours and flavours 
and, as such, deterioration through oxidation can 
be prevented by preventing the initial changes. 
With this object in view, several substances 
which retard the uptake of oxygen (antioxidants) 
are used as preservatives. Their use first origi- 
nated with the classical researches of Mouren and 
Dufraisse 19 The efficiency of autoxidative cata- 
lysts rests entirely upon the relationship between 
their susceptibility to oxidation and their catalytic 
properties. Theoretically, any oxidisable sub- 
stance should be capable of acting- as an ant-oxi- 
dative catalyst under proper conditions. Hydroxy- 
derivatives of aromatic compounds (poly-phenols) 
are the most effective inhibitors of oxidation. 
Activity is associated in some manner with the 
ortho- or para-configurat-ion. 20 

Rancid products can be materially improved 
by removing the X-> deducts of decomposition such 
as acids, aldehydes, etc. With this object in 
view, numerous processes have been patented. 
However, all these treatments can only be 
regarded as temporary improvements, since fat 
so purified will again become rapidly rancid. 

In view of what is known concerning the 
factors responsible for producing rancidity, it 
may be said that to insure good keeping quality 
great stress should he laid on the freshness of the 
fat in the product. 

II. Methods for Determining Rancidity. 

While it is true that the recognition, of rancidity 
by taste and odour is so easy that there is no 
need for the use of chemical tests, there are 
nevertheless many cases in- which reliable tests 
may prove of great value. For instance, rancid 
fat may be mixed with fresh fat in order to dis- 
guise its condition and thus be sold as a fresh 
product. A large number of methods have 
therefore been proposed from time to time for 
estimating* rancidity, e.g., acid value, 21 iodine 
value, 22 organic peroxides, 23 colour estimation 


xs Morgan, If/d. and Eng. Che m., 1935,27, 12S7. 

VJ Mouren and Dufraisse, Chemical Rtvieios, 1927, 
3 , 113. 

2° Matill, /. Biol. Chem ., 1931,90, 141. 

21 '‘Animal and Vegetable Oils, Fats and Waxes” by 
G. Martin, p. 152. 

22 DeGroote, et al., Bid. and Eng. Chem., Anal. Edn., 

1931, 3 , 243. 

23 Davies, loc. cit. ; Taffel and Bevis, J. Soc. Chem . 
Ind. , 1931, 50, 87T; Lea, loc. cit. ; Wheeler, Oil and Soap, 

1932, 9, 89. 


for aldehydes or other products of oxidation, 24 
permanganate^ titration of water-soluble volatile 
constituents, 25 and the fading of methylene blue 
colour. 26 None of the above methods is, however, 
quite reliable, since the chosen component may 
be the product of a secondary process and before 
a final conclusion can be drawn about the state of 
a fat, it should be examined by at least three or 
four different methods. 

Til. Rancidity Changes in ‘Ghee’. 

Ghee is prepared exclusively from butter fat, 
from which the water is expelled by heat. The 
butter is allowed to become somewhat acidic 
and is then clarified by melting and decantation. 

In India, ghee is regarded as a very valuable 
product and is consumed in large quantities. 
A similar product is used in Egypt and is known 
as 1 samnak Besides being an important item 
of food, it is the chief source of vitamin A. Ghee 
is more important than milk for the reason that 
it is more concentrated and affords an easy 
method for disposal of extra amounts of milk. 
But, on account of its high content of lower fatty 
acids, especially butyric acid, upon slight hydroly- 
sis, ghee produces a strong characteristic odour 
of these acids. Most of the other fats are rich 
in higher acids, like stearic, palmitic, etc., which 
are odourless. On hydrolysis -these fats give 
comparatively little of the 4 off ’ odours. Again, 
oxidation of unsaturated acids like oleic and 
linoleic is responsible for the tallowy odours. 
It will thus be seen that milk fat presents a 
combination of fatty acids which due to hydrolysis 
may cause intense rancidity or tallowiness due to 
oxidation. 

Though much work has been done on various 
aspects of rancidity little is known about its 
effect on the vitamin A content of the milk fat. 
Since rancidity is primarily an oxidation reaction 
this might naturally affect its vitamin A content. 27 
It would be interesting to study the various 
factors which favour the development of rancidity 
in ghee and their effect on vitamin A and to 
ascertain whether a higher vitamin A content is 
an index of increased stabilty of the product. 

Again it is necessary to find some cheap, and 
efficient method of stopping this spoilage. In 
the case of an edible fat like ghee, only non-toxic 
and harmless antioxidants can be used as preser- 
vatives. Antioxidants like lecithin, ‘ jagari’, 
hydroquinone, etc., can be tried for ghee. The 
effect of these antioxidants on the stability of 
vitamin A should also be studied. It has been 
quite recently shown that a combination of two 
antioxidants affords a remarkably strong protec- 
tive action which is greater than what could be 
expected from the mere additive effect. 28 

It- is well known that while ghee prepared under 
good conditions can bo preserved with care for 

2i Kerr, J. Ind. and Eng. Chem., 1918, 10, 471; 
Sch ibst eel, hid. and Eng. Chem., Anal. Edn., 1932, 4, 
204; Lea, Ltd. and Eng. Chem ., Anal. Edn., 1934, 

6, 241. 

25 Kerr and Sorter, Ind. and Eng. Chem., 1923, 15, 
383. 

26 Greenbank and Holm, Ind. and Eng. Chem., Anal. 
F.dn., 1930,2, 9. 

Royce, Ind. and Eng. Chem., Anal. Edn., 1933,5, 

244. 

27 Powiek, J. Agric. Res., 1925, 31 , 1017. 

2S Holmes, et al , Ind. and Eng. Chem., 1936, 28, 133. 
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about six months, the bazaar ghee is usually 
seldom stable for more than a fortnight. Apart 
from the question of vitamin A, rancid ghee has 
no market value and therefore in an agricultural 
country like India preservation of ghee for suffi- 
ciently long periods of time is economically 
important. 

Milk fat, like all other fats, does not absorb 
oxygen as soon as it comes in contact with it but 
passes through an induction period. At lower 
temperatures this period is considerably longer. 
Presence of moisture is detrimental as it hydro- 
lyses lecithin to trimethylamine, which, in turn, 
produces a fishy odour. A measure of the length 
of the induction period will furnish a valuable 
index of the keeping quality and freshness of a 
ghee sample. 

Acidity is another important factor determin- 
ing rancidity. Sweet cream butter may be 
stored for long periods with very little change 
in flavours. 29 Cold storage of milk fat is advan- 
tageous in that it prevents the development of 
acidity, but it also prevents the destruction of 
lipase due to low acid concentration. Lipase 
liberates the lower and volatile fatty acids which 
are responsible for ‘ off 5 flavours. Thus, butter 
preserved in the cold gets rancid in a compara- 
tively short time when raised to room tempera- 
ture. 

Inert gases have been extensively adopted for 
the purpose of preserving fats. Carbon dioxide 


20 Rogers, Proc. Third. Intermit. Cong. Refrigeration , 

1913, 2, 667. 


(15 per cent.) retards the onset of rancidity in 
beef fat stored at 0°G. 30 However, according to 
some authors, 31 carbon dioxide cannot be con- 
sidered as an inert gas for dairy products contain- 
ing milk fat since the increased acidity hydrolyses 
the glycerides into fatty acids. 

In connection with the development of ranci- 
dity in ghee it may be mentioned that enzymic 
action plays very little part as these are destroyed 
during its preparation. Some workers do not 
attach much importance to bacterial action as 
well. Jensen and 0 ret tie 32 have reviewed the 
general question of the action of micro-organisms 
on fats. It is not unlikely, that micro-organisms 
play an important role since it has been men- 
tioned by several investigators that the develop- 
ment of moulds has an adverse effect on the 
stability of milk fat. 33 Rancidity can be caused 
by *Ps. fiuorescens’. 34 This conclusion is further 
supported by the fact that the storage of ghee in 
unclean vessels leads to its spoilage. The bene- 
ficial action of zinc is noteworthy in this connec- 
tion. 

Milk fat contains higher alcohols like sterols 
and lipoids like lecithin. A study of the effect 
of these constituents on the stability of ghee and 
vitamin A may lead to very interesting results. 


30 Lea, J. Soc. Cheat. Ltd., 1933, 52, 9T. 

31 Holm, Wright and Green bank, J. Dairy Sci.. 1927, 
10, 33. 

32 Jensen and Grettie, Oil and Soap, 1933, 10, 23. 

33 Bevis, J. Soc. Chew. Ind., 1933, 42, 41 7T. 

■ 34 Derby and Hammer, Iowa Agr . Expt. Station 
Research Bull., 1931, No. 145. 


RESEARCH NOTES. 


MATHEMATICAL AND PHYSICAL. 

Determination of Dirichlet’s Series Satis- 
fying a Functional Equation. — fleclce {Math. 
Annalen, 112 Band, V Heft, pp. 66 i — 699) has 
solved a very general problem (the particular 
case of the Riemannian Zeta-f unction being 
determined from its functional equation had 
been solved earlier by Hamburger), concern- 
ing the determination of functions satisfy- 
ing a functional equation analogous to that 
of the Riemannian Zeta-f unction and some 
regularity conditions. Let A, k, be -f-ve constants 
and r = ± 1. Let <^> ($) be such that (s — k) (j> (s) 
is an integral function of finite order ; and 

(y ) />) = R(s) = rR {k-s); and let ^(#) 

be expansible as a Dirichlet series of the 

special form £ ~ which is convergent for 

some value of s. Each of such functions <j> (s) 
is said to belong to the signature {A, fc, r}. The 
problem he has handled is the determination 
of the number of linearly independent <£’ s. 
To each such function <£, another function 
f (t) is made to correspond. / (r) is defined in the 

— 27 T71X 

00 A 

following manner. Let ¥ (x) — £ a ;i e 

Then by means of Mellin’s integral it is also 
= — ds where the integral is taken 
Ol 


along the line R (s) — cq, {cj> (s) converges abso- 
lutely for s = cq} ; and 0/, = £(k)a, where 


a = the residue of. <$> (*) at k. Then / (r) — 
rCp -j- F (— i r) where x = — i r. The condi- 
tions which are satisfied by <j> { 8) give rise to 
corresponding conditions which should be satisfied 
by/ (t). The conditions (regularity conditions 
are omitted) are 


(I) /(T + A) = / (r) 


( 2 ) 


A4) 

{— i r)& 


rf (r). 


| The equations are analogous to those satisfied by 
elliptic modular transcend entals for A = 1.] He 
has shown in a natural way that the problem for <£ 
is identical with that of /. The results that lie 
obtains do not assume the acquaintance of the 
general theory of automorphic functions ; he only 
uses simple theorems on conformal representation. 
The results he obtains are the following : 

I. when A > 2, there exists an oo of linearly 
independent- <£. 

II. when A =2, the number of linearly inde- 
pendent <f> = £-j-J -f- 1, for r = 1, and 

= + 1 for r = — 1 . [for A: <2 no 

such </> exists.] 

The case when 0 < A < 2 is very interesting 
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[If G (A) is the group formed out of the substi- 
tutions U (t) = t + A. V (t) = — — , the funda- 


mental region of the group is conjectured 
bv Heeke to lie inside the region |T | ^ 1, 
- A/2 < R (T) < A./2. When A > 2 the funda- 
mental region is connected. [This is the reason 
for the diversity of the results when A ^ 2. when 
A < 2.] In this case. 6 exists only when A = 2 
7T 4: i\. 

cos k = ^ H- 1—r, where a and A are positive 

integers [ q ^ 3], in that case the number of 

A + r 


linearly independent (ft 


r a i ^ 1 _ 

pv + -g— 

L a - 


i- 1, and 


case <f> is regular at s ~ k, the number is equal to 


r- T — l-i 

A + — £ i 

a 


Therefore in case 0 <2 A < 1 there 

do not exist any ^ at all. In ease A — 1 , then 
q ~ 3 and G (A) is the modular- group, cj) only 
exists when k is even and r = (— l)^/ 2 j. The num- 
ber is then jj~J when k — 2 [mod 12], — 1+ 


otherwise. 

He has also considered the Z eta-functions of 
various algebraic fields and L-functions, and their 
determination by means of the preceding analysis. 
By means of an interesting artifice, he has proved 
a finite ness theorem in case Ai> 2 by introduc- 
ing a series of functions <f> £ (*), and considering- 
a Matrix equation in Ra (s) instead of the func- 
tional equation for R (.si. In the case of the 
quadratic field k [V'D], {D > 0}, some specially 
formed Zeta-f unctions satisfy equations of the 
preceding type. * K. V. I. 


Conservation of Energy and Momentum in 
Individual Processes. — The accepted theory of 
the Compton effect is based on the law of conser- 
vation of energy and momentum in individual 
encounters between a quantum and an electron. 
The experiments of Bothe and Geiger have shown 


favour of the view of Bohr, Slater and Kramers 
that the laws of conservation of energy and 
momentum were only statistically true and 
did not hold in the case of individual processes. 
Although Dirac sought in this way to do away 
with a number of difficulties in the theory of 
Radiation, the belief in the conservation laws 
could not be so easily shattered. The question 
whether the scattered photons were instantane- 
ously ejected or not was decided by Piccard and 
Ktahel 3 by making y-rays fall on a quickly rotating 
sector of Al, Fe, or Pb kept before two compen- 
sated ionisation chambers which could indicate 
an excess of photons or electrons. They found that 
to the order of accuracy of 10“ 7 sec. the ejection 
of the recoil electron and that of the scattered 
photon were simultaneous. Now Jacobsen 4 in 
Copenhagen and Bothe and Maier-Beibnitz 5 
in Gottingen, have repeated Shankland’s experi- 
ment under more precisely known conditions. 
Thus, whereas Shankland used the inhomogeneous 
y-rays from Radium, the other investigators used 
the more homogeneous radiation from a Thorium 
preparation and found more coincidences than 
chance could account for. 

Jacobsen allowed the y-rays from a source of 
10 mg. of Radio-Thorium, filtered by 0-5 cm. of 
lead, to pass through a hole .1 X 1 -5 cm. 2 in a 
lead block of 30 cm. thickness- The y-rays were 
then scattered by a paraffin screen. The p-ray 
and y-ray counters were both kept at 30° to the 
direction of incidence. The results are summar- 
ised in the following table. Chance coincidences 
were found out by having a lead sheet of 2 mm. 
thickness before the /3-ray counter. 

Jacobsen concluded that the increase in the 
number of coincidences due to the presence of the 
scatterer was of the expected order when the laws 
of conservation were assumed to hold in single 
encounters and due allowance was made for the 
in homogeneity of the primary radiation, scatter- 
ing within the paraffin and so on . 

Bothe and Maier-Leibnitz used Radio-Thorium 
equivalent to 20 mg. of Radium and employed 
a cellophane sheet of 0*028 grm. (cm. 2 as the 



Kicks per minute 

Coincidences per hour 

Expt. No. 

Without 

scatterer 

With scatterer 

Total 

Chance 

Difference 


j3 -counter 

y-counter 

/3-counter 

y-counter 

without Pb sheet 

with Pb plate 

I 

120 

28 

195 

29 

1 

6-5 ± 0-6 

2-3 ± 0*3 

4-2 

II 

120 

120 

195 

121 

13-7 ± 0-9 

8-6 ± 0*7 ' 

3-1 


that the law is true as far as the scattering of 
X-rays by electrons is concerned. It was there- 
fore a great surprise when Shankland, 1 using high 
energy y-rays failed to observe more than chance 
coincidences between the kicks of two counters 
one of which detected the recoil electrons and 
the other recorded the scattered y-ray photons. 
The attention of physicists was more strongly 
drawn to this result because Dirac 2 expressed the 


1 P/iys. Rev 1936, 49, 8. 

2 Nature, 1936, 137, 298. 


opinion that this experiment seemed to be in the 
scatterer. The /3-ray and y-ray counters were 
set at 30° to the incident rays and were of alumi- 
nium with a wall thickness of 0*08 mm. and an 
effective surface of 12 X 20 mm. 2 They were 
placed at a distance of 45 mm. from the scatterer. 
The table below gives the results obtained by 
them. 


3 Naturwiss 1936, 24, 413. 

4 Nature , 1936, 138, 25. 

5 Gottinger, Nachr., 1936,2, 127. 



August 1936] 


CURRENT SCIENCE 


103 



Kicks per minute j 

Coincidences in 14*5 hours 









Chance coinci- 








Expt. No. 

Electron counter 

Photon 

With 

Without 

Excess 

dences per J ,000 
Electrons 


With scatterer J 

Without 

scatterer 

counter 

scatterer 

scatterer 

I 

85 

45 

41 

25 

5 

| 

20 ± 5-5 

0-6 

II 

140 

88 

86 

95 

34 j 

61 ± 11 

1*4 


Since the observed excess of coincidences is 
enormously larger than the expected increase of 
chance coincidences, the authors conclude that 
their experiment fully confirms the photon theory 
of the Compton effect. Bohr, 6 after considering 
these results, says that there is no longer any reason 
to doubt the validity of the laws of conservation 
of energy and momentum in individual processes 
and the successes of the neutrino theory point in 
the same direction. The difficulties of quantum 
electrodynamics have to be removed by a more 
penetrating analysis, taking into account the 
atomic nature of electricity as pointed out by Bohr. 

T. S. S. 

Sonic Activation in Chemical Systems 
Oxidations at Audible Frequencies. — It is well 
known that ultrasonic radiations can induce or 
accelerate many chemical reactions. Flosdorf, 
Chambers and Malisoff (J. Am. Chem. Soc ., 1936, 
58, 1069) have carried out some experiments 
which demonstrate for the first time, the possi- 
bility of such effects being brought about by 
even audible frequencies. It is found that 
water and aqueous solutions of sodium bisulphate 
and sodium chloride can be oxidised by dissolved 
oxygen, on irradiation by sonic frequencies of 
about 9,000 cycles per second. The oxidations 
appear to be accomplished through the produc- 
tion of activated oxygen in association with 
cavitation. 

X. S. G. D. 

Durability of Moulding Sands.— In a recent 
publication ( University of Illinois Bulletin 281) 
Casberg and Schubert have briefly described the 
procedure adopted in carrying out the tests by 
the 3 methods employed, viz., the mould test, 
oven test and Hydration and Dehydration 
methods. They have set out in detail the result 
obtained by them using two natural sands, viz., 
Albany and Mulberry grove sands and two 
synthetic sands obtained by mixing Ohio clay and 
bentonite clay to silica sand- The results dis- 
close rather a wide difference in the durability 
amongst natural sands but they show how by 
addition of bentonite, the life may be increased. 
They have, from the experiments, concluded that 
it would be more economical to add clay after 
using sand for some heats and that durability 
depends on physical and chemical properties of 
the minerals found in the bonding substances. 

This pamphlet will be very useful to those engag- 
ed in foundry and research work since in addition 
to the authors setting out the results of their tests 


they have also added a Bibliography of recent 
American publications on the subject. 

E. K. R. 

Nepheline Contrasts- — During the discussion 
of his paper on nepheline at the International Geo- 
logical Congress in South Africa, Dr. Morozowicz 
maintained that whatever the rock in which it 
was found, nepheline had a constant chemical 
composition. In order to show that the composi- 
tion depends upon the magma from which it 
crystallised, Bowen collected a series of samples 
from South Africa and made a detailed study 
( American Mineralogist, 21, No. 6) of the 
optical and chemical properties of this mineral- 
The specimens were collected from two distinct 
areas — one in a series of soda-rich rocks and the 
other in a potash series of rocks. In the soda rich 
rocks the mineral is rich in both nepheline and 
albite molecules, thereby showing that the mineral 
is highly siliceous. On the other hand, in the 
potash series of rocks the mineral nepheline is 
rich in kaliophilite. and the albite molecule is 
reduced to one per cent. In the optical properties 
there is a slight difference in refractive index, — 
those formed from magmas poor in K-jO having 
a lower refractive index than those formed from 
magmas of high KhO content which is in 
conformity with the conclusions of Bannister and 
Hey. Further, with the help of an equilibrium 
diagram, Bowen has shown that the variation 
in the composition of the magma is a main factor 
responsible for the variations noticed in the 
character of the nepheline. 

The Solubility of Quartz. — That defici- 
ency in silica during lateritisation is due to solution 
of quartz during the earlier phases of this process 
has been established by the work on the Malabar 
laterites recently conducted in Lacroix’s laboratory 
in Paris. But" the corrosion and etching so 
frequently noticed in quartz pebbles constituting 
the conglomerates and quartzites have been 
assigned to various other causes, such as the 
different solvents present in underground water. 
Rocentlv in a note published, Dr. Fox {Geol. Snr. 
of India Bee.. 6$, Pt. 4) has examined 
such surface features on quartz pebbles from 
different localities in India, and he opines that in 
certain cases they are due to animal agency. Tt 
is interesting to note that he has actually detected 
certain tinv larva? -like creatures in some of 
these holes "in quartz pebbles which are as small 
as 1/32 of an inch. From this he suspects that 
the solvent action of either the saliva or other 
secretions of such animals is probably responsible 
for such a surface corrosion. 


* Nature, 1936, 138 , 25. 
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BIOLOGICAL. 

Seedling Method as a Means of Determining 
the Requirements of a Soil for Fertilisers. — 
The claims of a method somewhat similar to the 
Neubauer and Schneider method of testing 
soils are brought out in a study by L. L. Golod- 
kovsky and reported in the Bulletin of Soviet 
Union Scientific Research Cotton Institute , Sejus- 
nihi, 1935, 6. The experiment subdivides the 
seedlings into three groups according to the 
weight and size of the seeds used, e.g ., 10 seeds 
> *4 gr. ; 10 seeds > *03 and < -4 gr. ; and 

10 seeds < -03 gr. The size and weight of the 
seeds was found to be inversely proportional to 
the response of the seedlings to plant nutrients, 
but the smallest seeds gave plants which were 
too weak to stand the conditions of the experi- 
ment ; the middle size group was therefore 
found most suitable and these showed the best 
response to N and P 2 0 5 . The 30 plants tested 
at the seedling stage showed a difference in their 
requirement of plant nutrients according to 
supplementary nutrients stored in the seed 
(albumins and carbohydrates). The seed pans 
contain 200 gr. of soil and each pan grows 20 
seedlings which are harvested 20-25 days after 
germination. Among the plants tested rice and 
tomatoes were found to be highly responsive, 
the rice to nitrogen and the tomatoes to phos- 
phates. The data furnished by this method 
were found to agree closely with those arrived 
at by held or pot experiments, and the method 
of using rice seedlings for nitrogen and tomato 
seedlings for phosphate requirements of soils is 
recommended for working out the fertiliser 
requirements of different classes of soils in prac- 
tice. The apparent simplicity and quickness of 
the method make it worthy of being tested for 
soils in this country also. 

A. K. Y. 

Can Arrowed Sugarcane be used as Planting 
Material? — The suitability of cane setts cut 
from arrowed canes as compared with those 
from young cane is the subject of a study reported 
in the JPhillipine Agriculturist , 25, No. 1. 
Seed setts from arrowed canes were pieces cut 
with nodes hearing side shoots actively growing ; 
these vuere trimmed to diminish transpiration 
and used for planting ; setts from young cane 
were those from six months old cane cut into 
pieces each containing two to four or more buds. 
The results showed that in regard to germination 
both kinds came up well, the cut setts giving a 
7-5 per cent, better germination in December 
planting and the arrowed setts giving a 36.4 
per cent, better germination in the February 
planting. This difference was also reflected in 
the stand of the cane in the two different seasons. 
As regards yields of cane the arrowed setts gave a 
significantly higher yield than the cut setts in 
the February planting while in the December 
planting the yields showed no difference between 
each other. On the whole it may be said that 
arrowed cane setts were found quite as suitable 
as cut setts, while on the other hand in the 
February planting they were found decidedly 
superior in germination, stand of cane and yields 
of cane and sugar. These conclusions are of 
much value because there are times when cane 
arrows profusely and it then becomes impossible 


to obtain planting material in the usual way, 
that is from young or unarrowed cane. 

A. K. Y. 

Lanital — A New Artificial Fibre, being a 
Substitute for Wool. — In the wake of the artifi- 
cial fibres rayon and staple fibre intended and used 
largely as artificial silk and cotton _ comes the 
production of artificial wool, a still another 
attempt by the great nations to avoid their 
dependence on outside supplies of raw material 
for their important manufacturing industries. 
This time it is Italy and the inventor is M. Antonio 
Ferretti. The raw material used for the purpose 
is casein, the composition of which so closely re- 
sembles that of natural wool that this circum- 
stance led the inventor to the possibility of 
manufacturing it into the form of a wool substitute. 
Casein is treated to obtain a solution somewhat 

like “viscose” which is then passed through twisters 
with very fine holes, then through a coagulating 
bath, and later cut into the desired length to 
obtain a “flock”. The external appearance is 
said to he like first rate merino wool thoroughly 
washed and carded. In other essential properties 
also such as elasticity, consistency, the taking 
of dyes, resistance to the action of water and of 
caustic alkalies, etc., it is said to compare very 
well with natural wool ; it is warm, soft and 
non-conducting ; it is said to be superior in its 
smoothness and unshrinkability, though inferior 
in respect of its felting capacity. Prof. Georges 
Ray (Bui. Internal. Inst. Agric ., April 1936) 
deals with the possible reactions of this invention 
both in Italy and elsewhere on the dairy industry 
in particular and the sheep and cattle raising 
industries in general. 

A. K. Y. 

Development of the Embryo Sac in Gagea 
(Liliaceae.)— Romanov (Planta, June 1936, Bd. 
25, Heft 3), has just published the results of a 
very thorough investigation on the embryology 
of three species of Gagea, viz., G. ova , G. tenera and 
G. graminifolia. The results are very interesting, 
for this genus also now shows the occurrence of 
the type of embryo sac discovered by Bambacioni 
(1928) in Fritillaria persica. Briefly, the 4 
megaspore nuclei formed after reduction are not 
separated by walls and three of them p>ass to the 
chalazal end of the sac. In the third division the 
metaphasic spindles of these nuclei fuse together 
so that a second 4-nucleat.e stage results, in which 
the 2 micropylar nuclei are haploid, while the 
chalazal two are triploid. The fourth division 
occurs in only three of these nuclei ; the fourth 
and lowest usually remains undivided and degene- 
rates. The mature embryo sac thus lias 7 nuclei 
of which 3 form the egg apparatus, one is the 
upper polar, one is the lower polar (3n), and 2 
form the antipodals (also 3 n). It is concluded 
that the type of development shown to occur in 
Gagea indicates that its proper place lies in the 
group Tulipece (where a similar embryo sac is 
known to occur in some other genera) and not 
in the Alliece. 

On p. 453 the author suggests that this type 
of modification of the embryo sac may hence- 
forth he called the “ FWtaZZarm-modification” and 
the name “ Lilium- type” be abandoned since it 
does not exist in Lilium. For this should be 
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substituted the name “ Adoxa-type. ”, since this 
was the first genus reported to have an eight- 
nucleate embryo sac arising from the megaspore 
mother cell by only three nuclear divisions. 
An exactly similar opinion has been expressed 
elsewhere by the present writer. 

Maheshwari, P.,“ Review of D. C. Cooper”, Jour. hid. 
Bot. Soc June 1936. 

P. Maheshwari. 

“Fish-Pearls” 'from the Andamans.— A 
paper of unusual interest has recently been 
published in the Proceedings of the National 
Institute of Sciences of India (1936, 2, No. 2, 
93-100) in which Dr. II. Srinivasa Kao 
records the occurrence of pearl-like concretions 
(Calculi) found in the stomach of cartilaginous 
and bony fishes from the Andaman sea and gives 
a fairly detailed account of their physical and 
chemical properties. The author gives a resume 
of the earlier records of “pearls” found in animals 
other than molluscs, such as fish, crustaceans, etc. 
and discusses the formation of chitin in the 
external and internal structures of various 
animals, in which “pearls” have been found* 
He concludes that “the chitinous ‘pearls’ from 
the Andamans may have been formed in the gall- 
bladder or in the connective tissue of the liver of 
the predatory fish or its prey”. 

Chimpanzee Births in Captivity. — We have 
no detailed chronological account of the pro- 
oestrous gestation and parturition phases of the 
sexual life of the Anthropoids and the paper by 
J. If. Elder and R. M. Yerkos (Proc. Roy. Soc . 


Lond ., (B), 1936, 819, 109) considerably fills the 
large gap in our knowledge of the development 
of the apes. The authors describe that out of the 
15 pregnancies only one chimpanzee happened to 
give birth to a twin. Impregnation occurs at 
about the “mid-point of 35-day sexual cycle”. 
Conception ends menstruation and the average 
duration of gestation is 236 days. The mother 
is observed to be very docile both during preg- 
nancy and after parturition. 

The Spermatogenesis of Ichthyophis Gluti- 
nosus . — The history of the germ cells of no 
member of the Apoda is known and B. R. Sesha- 
char in a recent paper ( Zeitschrift . Zell. u. mikr . 
AnaU June 1936, Bd. 24 , H. 5, 662) has 

described the spermatogonia of Ichthyophis 
(ihitinosKS. The testes of the animal are in the 
form of a varying number of distinct lobes con- 
nected together by a longitudinal collecting duct. 
Each lobe is made up of a number of locules filled 
with a fatty matrix in which the cells undergoing 
spermatogenesis are seen scattered in groups. 
The primary spermatogonia are large cells occupy- 
ing the mouth of the duct as well as the periphery 
of the locule. The nucleus, at first spherical, 
becomes gradually polymorphic as metabolic 
activities are initiated in the cell. The mito- 
chondria exhibit a characteristic grouping around 
the archoplasmic area in the form of a concentric 
ring. The Golgi bodies invest the archoplasmic 
area, and are in the form of crescentic batonettes. 
There are 42 chromosomes. The secondary 
spermatogonia are smaller and occur in groups 
along the periphery of the locule. 


SCIENCE NOTES. 


Professor Lidio Cipriani of the Anthropologi- 
cal Institute of the Royal University of Florence 
left Italy alone in September 1934 on his seventh 
scientific expedition. Tie visited Ceylon and 
South India and concentrated particularly on 
the peoples of Coorg, Cochin and Travaneore. 
ILe left India in June 1935 and returned to Italy 
by car through Baluchistan, Persia, Iraq, Syria, 
Turkey, etc. Some of his anthropometrieal data 
for a few Coorg communities have now appeared 
{Archivo per V A ntr apologia e la Einologm , 65 , 
fase. 1-4, 87-124, 19 figs.). There is a brief 
discussion of the importance of Coorg anthro- 
pologically, and the national dress is described- 
Maximum, minimum and mean data for height 
and for three somatic indices are given in one 
table for 816 individuals in nine different castes 
and tribes including those for 119 Todas. The 
samples are rather small for all but “True Coorg ” 
males (287), and the figures for Radii*, Kanikkar 
and IJrali are scarcely statistically significant. 
The other tables deal with the data for Coorgs, 
Rumbas and Y era vas only, and two separate 
communities of each of the latter are treated 
together. Skin colour shows marked differentia- 
tion between the Coorgs and the far darker low- 
caste people. Interesting graphs show the distribu- 
tion of stature, skeletal cephalic, facial and nasal 
indices for males and females of these three 
castes. The Coorgs are strikingly taller, more 
brachycephalic and leptorhine. This study avoids 
the common tendency anthropologists have to 
concentrate on the rarer Hill Tribes to the neglect 


of the higher communities on the West Coast. 
Many Western students are under the impression 
that this region is inhabited almost entirely by 
short, dolichocephalic tribes. These data show 
that the Coorgs are quite tall and definitely 
brachycephalic with maxima at 79, Si and 83 
for males. Other tables show the correlations 
between stature, cephalic index and nasal index. 
The table in which the author compares his 
results with those of Holland published thirty- 
five years a, go is illuminating because it demon- 
strates the reliability of the cephalic index and 
the unreliability of the nasal index for compa- 
rative purposes when different workers are 
involved. There are some excellent photo- 
graphs. 

On this same expedition Professor Cipriani 
measured 2323 persons, including 737 females. 
The data were obtained from thirty-seven 
different castes and tribes ; fifty or more of one 
sex were measured only in the case of Brahmins, 
true Coorgs, I ingay at s, Kembattis, Kurubas, 
Todas and Yeravas. He was assisted in this 
work by Do wan Bahadur L. K. Ananthakrishna 
Iver, the veteran Anthropologist of India. 
Prof. Cipriani is now engaged in writing a book 
on India. 

* * * 

Royal Asiatic Society of Bengal.— At a 

meeting of the Royal Asiatic Society, held on 
3rd August, Prof. J. N. Muklierjee exhibited a 
brass utensil pierced bv hailstones. 

“On the 24th Falgun, 1342 B. S. (8th March 
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1936), there was a gust of wind accompanied 
with slight rain which lasted about 10 minutes 
in the vicinity of Mondalgram , P. S. Satgachia, 
Dt. Burdwan. .Tt took place at about 7-30 p.m. 
Next day at 6-30 p.m:. there was a severe hail- 
storm (Nor 5 wester) in the locality ; the unusual 
feature was the large size of the stones and the 
velocity with which they came down. Mr. 
Rabindranath Bhattacharya of the above village, 
who was returning from a neighbouring village, 
was caught in the storm and rendered un- 
conscious. On regaining consciousness he at- 
tempted to reach the village but swooned again. 
He was later rescued in time by some men. Gour 
Bagdi, of village Koshigram, P. O. Nashigram, 
P. S. Bhatar, Dt. Burdwan, and another person 
are reported to have died near the same spot. 
Mr. Bhattacharya states that the stones were 
about a pound in weight. He tried to protect 
himself with his umbrella but he foil down and 
felt as if he had been struck by a log of wood. 
He was attended to by a medical man of the 
village, Dr. Anil Mukherjee. He was in a state 
of stuper till 2 a.m. and had a temperature of 
102°. The fever persisted for eight days and 
he was confined to bed for twelve days. It was 
reported that brass utensils lying on the shaded 
verandah of houses in the village were pierced by 
the hailstones leaving holes as if they were struck 
by bullets. Raneegunge tile roofs have also 
been broken through, stones passing into the 
interior of the house. Palm trees have been 
denuded of their leaves and barks torn off on the 
sides on which the stones struck. Corrugated 
iron roofs of a house were bodily removed. Some 
of these corrugated iron sheets have been flattened 
by the impact.” 

At the same meeting, the following papers 
were read : — (1) Col. I. Ekoilano De Hello : “Fur- 
ther contributions to the study of the blood 
parasites of the Indian birds together • with a 
list of the Hemoparasites hitherto recorded 
(2) A. Banerji-Sastri : “The Ndgas in the 3rd and 
4th centuries A.D. U (3) Sasanka Sekhar Sarkar : 
“The Social institutions of the Mdlpahdrias, 
(4) Sayyid Wajahat Husain : “Azad Bilgrami. ” 

The following candidates were balloted for as 
ordinary members: — (1 ) Mr. PI. C. Mandhata, M.A., 

(2) Mr. Phanindra Lai Gungooly, m.a., and 

(3) Dr. Bihali Bchari Sarkar, m.sc. (Cal.), d.sc. 
(Edin.), fji.s.e. 

* * * 

Early Man in North America. — A joint ex- 
pedition of the National Geographic Society and 
the Smithsonian Institution has commenced the 
search for the remains of the earliest human 
beings in North America, believed to be Mongo- 
loid ancestors of the American Indian, who 
migrated across Bering Strait from Asia. 

The expedition will also excavate old village 
sites of prehistoric Eskimos who came to North 
America from Asia much later than the original 
arrivals and who were forerunners of the Eskimos 
of to-day. Buried villages and refuse heaps left 
by these ancient Eskimos, preserved for centuries 
in the perpetually frozen soil, are widespread in 
Northern Alaska. 

Many scientists are of the opinion that North 


and South America must have been populated 
originally by Asiatics who crossed Bering Strait 
to Alaska, many centuries before Christ ; but so 
far no relics nor remains of these ancient immi- 
grants have been found. 

The project is known as the National 
Geographic Society — Smithsonian Institution 
Archaeological Expedition to the Bering Sea. 
Its leader is Henry B. Collins, Jr., of the 
Smithsonian Institution, who had previously 
four seasons doing archaeological work in the 
Bering Sea region, and who is an authority on 
the history and culture of the Eskimo. 

The expedition left Washington on May 20. 
Its headquarters will be at Cape Prince of Wales, 
westernmost point of North America, only 55 
miles across Bering Strait from the mainland of 
Asia. The party will excavate both along the 
Bering Sea coast and on one of the Diomedes 
Islands in Bering Strait, 30 miles from the 
Asiatic coast, which is under American sov- 
ereignty. The other of the Diomedes, 23 miles 
from Asia, belongs to the IT. S. S. R. The 
International Date Line passes between the 
American and Russian Diomedes. 

Mr. Collins and other archaeologists have re- 
constructed roughly the whole story of the 
Eskimo’s development in North America and the 
Bering Sea region, pushing back the time of his 
beginnings to about 1,000 years before Christ. 

:|c ste 

Central Poultry Institute. — The Government 
of India have approved of the scheme for the 
establishment of a Central Poultry Institute at 
Izatnagar under the administrative control of the 
Director of the Imperial Institute of Veterinary 
Research and have sanctioned a non-recurring 
expenditure of nearly Rs. 2,75,000, for the con- 
struction of buildings and roads and for certain 
other capital expenditure and an average recurring 
expenditure of nearly Rs. 56,000 annually, from 
1937-38 onwards for the salaries of staff, etc., of 
the Institute. 

The Institute will carry on research on disease, 
nutrition and genetics of poultry and act as a 
bureau for the dissemination of the results of 
research in this and other institutions. It will 
also carry on investigations on processing and 
disposal of poultry and egg products and make 
arrangements for courses of training if there be 
any demand for them. 

* * * 

Industrial Research Bureau. — The following 
statement gives particulars of papers for which 
the Government of India has awarded prizes. 

1. Manufacture of Photographic Plates in Rs. 
India.— N. Kasinathan, m.a., m.sc., Calcutta 1,000 

2. Process for the Preparation of pure 
AL0 3 and S0 2 gas from Bauxite-Gypsum 
Mixture. — (<?) Dr. V. S. Dubey, m.sc., ph.D., 
Benares; (b) Professor M. B. Rane, m.a., 
Benares; and ( c ) M. Eanakaratnam, 

M.sc., Benares . . . . • • 600 

3. Utilisation of Nepheline Syenite Rock.- 
(s) Dr. V. S. Dubey, M.sc., ph.D., Benares; 

(6) P. N. Agrawala, M.sc., Benares 250 
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Rs. 

4. Losses on Electrical Machinery due 
to Open Slots.— Kenneth Aston, B.sc., 

Tech, m.i.e.e., Bangalore ' . . 250 

5. Aromatic Resources of India.— Sad - 

gopak M.sc., Benares .. ..150 

6. Saponification of Mahwa Oil. — R. K. 

Gobhil, B.sc., a.h.b.t.i., Cawnpore. 150 

7. A New Process for the Solvent Extrac- 
tion of Castor Seed w r ith Rectified Spirits. 

— Dr. N. G. C hatter ji, Cawnpore . . 150 

8. The Preparation of New Wetting- 

Agents. — O) K. Venkataraman, m.a., Ph.D., 
Bombay ; (/>) D. R. Dhingra ; and (r) I. S. 

Uppal, Bombay. 150 

9. Cashew Nut Shell Oil and its Utilisa- 
tion.— N. M. Patel, Bombay. 150 

* * * 

Improved Varieties of Cotton. — The Indian 
Central Cotton Committee sanctioned a scheme 
in 1930, for carrying out work at the Experi- 
mental Farm at Ganganagar, Bi kaner State, for 
(1) The isolation by means of selection and 
hybridisation of an improved type of Indian 
cotton ; (2) the production, maintenance and 

supply of pure seed of the improved type to the 
neighbouring seed farm for distribution in the 
Colony ; (3) The improvement of the production 
of raw cotton including cultivation, manuring 
and the correct adjustment of irrigation water ; 
and (4) The discovery of the best rotation for the 
cotton including the precise effect on yield and 
staple of periodical monsoon fallow. A sum of 
Rs. 52,700 spread over a period of 5 years, was 
allotted for the scheme. The work was started 
in January 1931, under the charge of the Director 
of t lie Institute of Plant Industry, Indore, and 
Agricultural Adviser to the States of Central 
India and Rajputana. 

The results so far obtained definitely indicate 
that M ollisoni and Cawnpore 520 — both deshi 
varieties of cotton, one from the Punjab and the 
other from the United Provinces — combine a 
higher yield per acre with hardiness. Moll-isoni 
gives satisfactory yields with even three irriga- 
tions when sown in the middle of May or early 
June, while Cawnpore 520 gives the highest 
yield when it is sown in June. 

A seed farm lias been established at Sriganga- 
nagar for the benefit of agriculturists in the 
Colony so that these two improved varieties may 
be iierpetuated, and seed will be sold to cultiva- 
tors by the Bikaner State Department of Agri- 
culture through Tchsil headquarters and co- 
operative societies, beginning with the 1930 
Kharif season. 

* :|: * 

Conference on Rural Hygiene. — As a result 
of the demand of the Indian Delegation to the 
League of Nations in 1932, a Rural Hygiene 
Conference will be held in August 1937 in Java, 
and will deal not only with problems of Public 
Health but with all the activities covering rural 
life which tend to raise the standard of living of 
the rural population. It would consequently, 
deal with the activities of the agricultural, co- 
operative and educational departments. The 
League of Nations appointed a commission with 
Mr. A. S. Haynes as C hairman and Dr. E. J. 
Pampana and Professor De Langen as members, 
to draw up a programme for the Conference. 


The commission have toured in India, Burma, 
Malaya, Siam, Indo-China, Philippine Islands, 
Java and Ceylon and have collected data which 
will be of value in drawing up the programme. 

* * * 

German Himalayan Expedition. — Herr Paul 
Bauer, who led the German Expedition to Mount 
Kanchengunga in 1929 and 1931, with three 
companions, Dr. Wien, Herr Hepp and Herr 
G-oettner, have started on a mountaineering trip 
in Sikkim. The expeditionists intend recon- 
noitering round about the two peaks, Mount 
Simu and Mount Sinilchu and part of the Zemu 
glacier on the eastern side of the Kanchengunga. 
The party may also attempt to climb some of the 
unconquered peaks in that region. 

* * ❖ 

A Natural Cure for Syphilis. — Prof. Dr. 
Franz Jahnel of the Kaiser Wilhelm Institute, 
Munich, reports ( Forschungen und Fortschritte, 
1936, 18, 132), some exceedingly interesting results 
of his work on the cure of syphilis. Besides the 
usual laboratory experimental animals, some wild 
animals are susceptible to the disease as for 
example Myoxis glis (German name, Sieben- 
schlsefer). The Syphilis-causing Spiroch^eta 
can penetrate even to the brain of this rodent. 
Prof. Jahnel’s experiments bring out the extra- 
ordinary fact that a syphilitic Myoxis glis is 
completely cured after its winter -sleep. Prof. 
Jahnel has established that the cure is not due 
to any medicament but is a natural phenomenon. 
He also found that other winter-sleeping rodents 
were cured of the disease in the same way. The 
Siebenschlsefer is so named in German because 
its winter-sleep extends to about seven months 
in the year. (Sieben — seven and schlaefer= sleep- 
er). It is, of course, well known that the usual 
“sleep” of the animal is fundamentally different 
from its “winter-sleep” — a condition of deep 
consciouslessness from which the animal cannot 
be momentarily “awakened”. The normal body- 
temperature of Myoxis glis, 36°, sinks during its 
winter- sleep to about 4° and sometimes to frac- 
tions of a degree above 0°. During this period 
the animal breathes only in intervals which 
are of not less than 15 minutes’ duration. It 
takes, needless to say, no food during these 
seven months. It can however be awakened 
from its winter-sleep by being kept in a warm 
room for about 1-2 hours when it resumes its 
normal physiological functions. Prof. Jahnel’s 
experiments proved conclusively that Syphilis- 
infected animals which completed their winter- 
sleep normally were found to be free from the 
spirocliseta while in infected animals which were 
artificially prevented — by being kept in a warm 
room — from having their winter-sleep, no cure 
-was effected. 

Further work is in progress at the Munich 
Institute to elucidate the exact mechanism of this 
phenomenon. It is still an open question whether 
the low body-temperature over a long period 
and the minimisation of the assimilation pro- 
cesses have any curative effect. It is, however, 
noteworthy that a “hunger-cure” for Syphilis 
was often prescribed in the Middle Ages. 
Prof. Jahnel’ s work opens a new and hopeful 
chapter in the grim fight against the disease and 
reveals a vista full of possibilities. 
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Microchemistry in Czechoslovakia. — -A Cze- 
choslovakian Microchemical Society was founded 
on April 25, in Prague at a gathering of about two 
hundred chemists, from both Czech and German 
scientific and industrial circles. Professor J. 
Heyrovsky, Professor of Physical Chemistry at 
the Charles University, known for his micro- 
chemical polarographic studies, has been elected 
president. The Society’s activities were . in- 
augurated by a lecture by Dr. C. J. Van Nieu- 
wenburg, Professor of Analytical Chemistry in 
the Delft Technical High School, on “Why and 
Where Microchemistry ”? Austrian micro- 
chemists were represented by Professor Fritz 
Feigl, Professor of Chemistry in the University 
of Vienna. The new Society intends to co- 
operate with microchemical societies and clubs 
of - England, America, Holland and Austria with 
the view of establishing an International Micro- 
chemical Society. The official title of the Society 
is “Societas miccrochemica C. S. R.,” and its 
address, Prague, II, Albertov 2030. — ( Chemical 
Age , 1936, 35, 39). 

* * * 

Institute for the Study of Animal Beha- 
viour. —With the object of promoting and en- 
couraging research into animal behaviour, 

the British Institute has recently been inaugu- 
rated. It is hoped to issue to members a 
quarterly Bulletin in which will be provided 
summaries of papers of the general work being 
done in the various branches of the subject. 
Meetings for the transactions of scientific business 
will also be held at intervals. Prof. Julian S. 
Huxley has been elected as the President. 

Further information can he had from the Hon. 
Secretary, R. C. Oldfied, The Psychological 

Laboratory, Cambridge. 

* * * 

National Institute of Sciences of India.— At 
the Ordinary General Meeting of the Institute, 
held at Simla on Sunday the 19th July,' with 
Brigadier H. J. Oouchman in the chair, the Secre- 
tary announced the following donations : — 

Tata Iron and Steel Co., Ltd. . . 5000 

H. H. Maharaja Holkar of Indore . . 2000 

Dr. S. C. Law . . . . . . 2000 

:|: * * 

The National Academy of Sciences, India. — 

The following has been elected Members of 
the National Academy of Sciences, India: — (1 ) 
Mr. A. T. Dharma Dass, Allahabad; (2) Mr. G. P, 
Pendse, M.sc., Gwalior. 

* * * 

The Mining and Geological Institute of 
India. — The annual meeting of the Mining and 
Geological Institute of India was held in the 
buildings of the Asiatic Society of Bengal on 
3rd February 1936. After transacting the usual 
formal business, the new T president Dr. C. S. 
Fox ( Transactions of the Mining and Geological 
Institute of India , 31, Pt. I) delivered a 

very interesting address on the growth and 
development of the Geological Survey of India. 
The annual dinner was attended by many mem- 
bers and the Hon. Sir F. Noyce was the chief 
guest. During the year under report several 


excursions were held for members to such inter- 
esting places as Raniganj and Jharia coal fields. 

* * * 

Sir Henry Wellcome. — Death occurred of 
Sir Henry Wellcome, Doctor, Scientist ami 
Explorer on July 25. 

He was the Governing Director of the Wellcome 
Foundation and Director of the Wellcome Histo- 
lical Medical Museum, London. Sir Henry led an 
Expedition to the Upper Nile regions of the 
Anglo-Egyption Sudan in 1901 for archaeological 
and ethnological explorations which he resumed 
and continued in and after 1910 discovering 
a number of ancient Ethiopian archaeological 
sites. He was a pioneer in aerial photography 
which he employed in his exploration work. 
During the Great War he placed the services of 
the Wellcome Bureau of Scientific Research and 
its staff at the disposal of the Government and 
instituted a special commission to secure im- 
provements in design and construction of field 
ambulances in 1914 and constructed, equipped 
and supplied for the British Army Medical 
Service a chemical and bacteriological motor 
field research laboratory which was in Palestine 
during the War. 

# h* 

Dr. L. C. Verman has been appointed Research 
Officer. Industrial Research Bureau. 

* * * 

Prof. Dr. Max Born, has been appointed Profes- 
sor of Natural Philosophy, University of Edin- 
burgh, as successor to Prof. C. G. Darwin. Prof. 
Bom will he taking charge of his duties at the 
University from the 1st October. 

* * * 

Dr. W. Burns, Director of Agriculture, Bombay 
Presidency, has been appointed Officiating Agri- 
cultural Expert, Imperial Council of Agricultural 
Research. 

* * * 

International Geological Congress, Moscow, 
1937. — Mr. D. N. Wadia of the Geological Survey 
of India, has been invited by the Organising 
Committee of the XVII International Geological 
Congress to be held in Moscow in Iff 37 to give a 
report to the Congress on “The Tectonics of 
North India”. 

* * * 

Dr. Frederick George Novy, former Professor 
of Bacteriology and Dean of the Medical School 
of the University of Michigan, was awarded the 
250,000th microscope produced by Bausch & Lomb 
at a luncheon tendered to members of the Ameri- 
can Association for the Advancement of Science 
during its summer sessions at Rochester, New 
York. 

Dr. Novy was selected for this honour by the 
Executive Committee of the A. A. A. S. for out- 
standing research in the field of bacteriology and 
immunology. He discovered and isolated the 
Bacillus Novyi, the agent of gas gangrene; was 
the first to culture Trypanosoma Lewisi, and is 
the discoverer and isolator of Spirochocta Novyi, 
the cause of American relapsing fever. He has 
also made notable contributions to the study of 
filterable viruses, the respiratory processes of 
bacteria, and the causes of diphtheria, yellow 
fever, and bubonic plague. A student of both 
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Koch and Pasteur, Dr. Novy has the distinction 
of being the only person in America to-day who 
studied under Pasteur. Prance has paid him 
homage by making him a Chevalier of the Legion 
of Honour ; Czechoslovakia created him a 
member of the Order of the White Lion, and 
Sinclair Lewis has romanticized him in his book, 
Arrowsmith. For nearly fifty years, Dr. Novy 
was a member of the Medical Faculty of the 
University of Michigan, and is almost the last 
of the distinguished group gathered by the late 
Dean Victor C. Vaughan. 

Dr. Novy’s address at the luncheon on “ Some 
Results of Microscopic Research of Specific- 
Significance for Human Welfare,” was preceded 
by brief addresses by Dr. Edwin G. Conklin, 
President of the A. A. A. S., Herbert Eisenhart, 
President of Bausch & Lomb, and Dr. Edward 
Bausch who presented the 250,000th microscope 
of the Company. It was Dr. Bausch’s fifty - 
ninth year as a member of the A. A. A. S. and 
the first time the Association had met in Rochester 
since 1892. 

5}c ijc 

Applications are invited for the posts of : — 
(1) Professor of Physics, Murari Chand College, 
Sylhet ; salary Rs. 250-50-300 (on confirma- 
tion) 40/2-500-50/2-800. Apply to R. C. Ray 
Ghatak, Esq., Personal Assistant to the Director 
of Public Instruction, Assam ; (2) Circle Inspector 
of Schools in the United Provinces : pay Rs. 300- 
25-500-50-000-30-900-50-1,000. Apply to Direc- 
tor of Public Instruction, U. Ik, Allahabad. Last 
date for application, September 7. 


Applications have been called for admission to 
the Jamshedpur Technical Institute from Indians 
who wish to take up a career at the Company’s 
Works at Jamshedpur and who possess a degree 
or diploma in Mechanical or Electrical Engi- 
neering or Metallurgy (Class B), or an Honours 
or First Class Degree or diploma in the same 
subjects (Class A-l) preferably accompanied by 
works experience abroad, or an honours or first 
class degree or diploma in these subjects accom- 
panied by not less than six months conspicuous 
practical experience after graduation in an Iron 
and Steel Works abroad. The age of any candi- 
date on 31st December 193(5 must not exceed 27 
years in the case of graduates from foreign Uni- 
versities and 2J years in the case of graduates 
from Indian Universities. 

A combined theoretical and practical training 
of two years’ duration is given at the Institute 
and in the Works of the Company. Apprentices 
of Class A (2) will be paid Rs. 200 per month 
throughout 2 years. Laboratory work will not 
be counted as Works experience. Other ap- 
prentices will receive Rs. 75 per month during 
the period of their apprenticeship) in Class A (1) 
or Rs. 50 per month in Class B. Intending 
candidates should apply to the Superintendent 
of Training, The Technical Institute, Jamshedpur, 
via Tatanagar, B. N. Railway, for the necessary 
forms, which must be completed and returned to 
him by September 15, 1936. 

* * * 


Announcements. 

The lltli International Congress of Psychology 
will be held at Madrid on September 6-12 under 
the presidency of Prof. E. Mira of Barcelona. 
Further information can be had from the General 
Secretary, Dr. Jose German, Instituto Nacional 
di Psicotecnica, Alberto Aquilera 25, Madrid. 

Conference on Educational Broadcasting. — 

The first Conference on Educational Broadcasting 
will be held in December 1936, from Thursday 
10th to Saturday I2tli, at Washington D. C., in 
co-operation with the Federal Communications 
Commission and the United States Office of 
Education. A group of organisations repre- 
senting every phase of American education, lias 
arranged the Conference. 

The purpose of the Conference is to enable the 
large number of persons who are interested in 
educational broadcasting to discuss means by 
which radio may become a. more effective instru- 
ment for education, both formal and informal ; 
to serve as a clearing house for information on 
the latest technical and professional develop- 
ments in educational broadcasting ; and to enable 
persons representing all phases of the subject 
to become acquainted and to exchange ideas and 
experience. 

All organisations and all persons interested in 
radio as a social and educational force are invited 
to attend and participate. 

Further information regarding the Conference 
can be obtained from Mr. C. S. Marsh, Executive 
Secretary, 741, Jackson Place, Washington D.C., 
U.S.A. 


Scientific Studies in Germany. — The Consul- 
General for Germany advises Indians to give 
timely warnings of their proposed visits to 
scientific research institutions in Germany so 
as to avoid disappointment. The Consul-General 
writes : “ A great number of foreigners interested 
in scientific research work have of late applied 
directly and also on very short notice to the 
heads of Government Colleges and Research 
Institutes in Germany for permission to visit their 
institutions. Although there are no objections 
against such visits my Government would much 
appreciate if an intimation of such contemplated 
visits would reach them in tin e by way of the 
usual diplomatic channels. Following that pro- 
cedure applicants will avoid the risk of being 
disappointed in case the institutions under 
reference are closed on account of rebuilding, 
personnel changes or other reasons.” 


Uses for Glue. — The “Epidos” Association has 
set aside a certain sum for the purpose of en- 
couraging research by those who will put for- 
ward interesting ideas for the use of glue, and 
also recompensing those with proposals already 
ripe for development. 

The General Secretariat of the International 
Association, at 40, Rue du Colisee, Paris, is 
prepared to furnish all information on this matter 
to any person desirous of submitting a proposi- 
tion for a new use or the improvement of an 
existing use for bone-glue. 
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A competition was held some time ago by the 
“Epidos” Intel-national Association of Bone- 
Glne Manufacturers with the object of stimu- 
lating and rewarding research for the increase 
and improvement of outlets for bone -glue. This 
competition aroused considerable interest among 
all kinds of research -workers, and several pro- 
mising ideas were put before the Association. 
A total sum of 30,000 Swiss francs was distributed 
to the winners of this competition . — ( Chemistry 
and Industry, 1936, 55, 548). 


J. M. Das Gupta Memorial Medal. — Applica- 
tions are invited for the above Gold Medal for 
1936 from Research Chemists of any age. The 
award will be made on unpublished researches 
and on independent papers published in the 
Journal of the Indian Chemical Society by the 
candidates during the years 1935 and 1936. 
Application together with four copies of 
reprints or typewritten papers should reach the 
lion. Secretary, Indian Chemical Society. 92, 
Upper Circular Road, Calcutta, not later than 30th 
September 1936 from whom also relevant rules 
guiding the award can he had. 


University of Bombay. — The Department of 
Chemical Technology is offering three prizes of 
Rs. 250, 125 and 75 for the best textile designs. 
The designs containing not more than three 
colours suitable for roller printing on textile fabrics 
should be submitted before November 30, 1936. 
A special 4 Endeavour ’ prize of Rs. 150 will be 
awarded for the most original and practical 
design. Full particulars and entrance forms 
may be had from Dr. R. B. Forster, a.r.c.s.i., 
Fh.D., d.sc., f.i.c. , Head of the Department. 


We acknowledge with thanks, receipt of the 
following : — 

“Nagpur Agricultural College Magazine.” 
Vol. X, No. 4, May 1936. 

“The Agricultural Gazette of New South 
Wales,” Yol. XLVII, Part 7, July 1936. 

“Journal of Agricultural Research,” Yol. 52, 
Nos. 8-11. 

“Indian Journal of Agricultural Science,” 
Yol. IY. Index. 

“Monthly Bulletin of Agricultural Science 
and Practice,” Yol. 27, Nos. 5 and 6. 

Department of Agriculture, Dominion of 
Canada: — Technical Bull. No. 4, “Taxation in 
Rural Ontario”. Circular No. 93, “ Take-all- A 
Root-rot of Cereal Crops’ 1 . Bulletin No. 4., 
‘•Medicinal Plants and Their Cultivation in 
Canada” . 

“Journal of Agriculture and Livestock in 
India,” Yol. YI, Part III, May 1936; and 
Index to Yol. IY, 1934. 

“The Philippine Agriculturist,” Yol. XXV. 
No. 2, July 1936. 

“Journal of the Royal Society of Arts,” 
N Yol. LXXXIV, Nos. 4361-4364, 

\ 


“Biological Reviews,” Vol. II, No. 3, July 1936. 

‘ Communications from the Boyce -Thomson 
Institute,” Yol. 8, No. 1, Jan.— March — 1936. 

“The Calcutta Review,” Yol. 60, Nos. 1 and 2, 
July and Aug. 1936. 

“Chemical Age,” Yol. XXXIV, Nos. S86-889. 

“Journal of Chemical Physics,” Yol. 4, Nos. 6 
and 7, June and July 1936. 

“Journal of the Indian Chemical Society,” 
Vol. 13, No. 5, May 1936. 

‘ ‘Berichte der Deutschen Chemischen Gesell- 
schaft,” Vol. 69, No. 7. 

“Russian Journal of General Chemistry,” 
Vol. YI, Nos. 5 and 6. 

“Journal de Chemie Physique,” Vol. 33, 
Nos. 6 and 7. 

“Journal of Entomology and Zoology,” Yol. 28, 
No. 2. 

“Experiment Station Record,” Vol. 74, No. 6, 
June 1936. 

“Transactions of the Faraday Society,” 
Yol. XXXII, No. 7, July 1936. 

“Indian Forester,” Vol. LXII, Nos. 7 and 8, 
July and August 1936. 

“Indian Forest- Records,” Vol. II, Part 

Entomology: Zwei Neue Callirrhipis mit ihren 
Larven. Saudalidce , wt.) by Fritz Van Emclen, 
Dresden . 

c Forschungen und Fortschritte,” Yol. 12, 
Nos. 18-21. 

‘ Genetics,” Yol. 21, No. 4, July 1936. 

“Indian Trade Journal,” Yol. CXXII, Nos. 
1568-1572. 

“Journal of the Indian Mathematical Society,” 
Yol. II, No. 2, 1936. 

“The Calcutta Medical Journal,” Vol. 31, 
No. 1, July 1936. 

“Medico-Surgical Suggestions,” Vol. 5, No. 6, 
June 1936. 

“Review of Applied Mycologv,” Vol. 15, 
No. 6, June 1936. 

“Indian Science Abstracts,” 1935, Part 1, 
(National Institute of Sciences, India, July 1936). 

“Indian Association for Mental Hygiene” 
(Calcutta, Quarterly Bulletin No. 31, July 1936). 

London Shellac Research Bureau : “ Plasti- 

cising Lac Films,” Part I. 

“Journal of the Osmania University,” Yol. II, 
1934. 

“Journal of the American Museum of Natural 
History,” Vol. 37, No. 6, June 1936. 

“Nature,” Yol. 137, Nos. 3477-3480 ; Yol. 13S, 
No. 3481 and Index to Vol. CXXXVII, 
Jan. 1936— June 1936. 

“Journal of Nutrition,” VoL 11, No. 6, and 
Vol. 12, No. 1, 


August 1936 ] 


CURRENT SCIENCE 


111 


“Science and Culture,” Vol. II, Nos. 1 and 2. 

“Lingnan Science Journal,” "Vol. 15, No. 2, 
June 1936. 

“Science Progress,” Vol. 31, No. 1.21, July 1936. 

“Scientific American,” Vol. 155, No. 1, .July 
1936. 

“Mysore University Calendar for 1935-38,” 
Vol. I, and Supplement to 1934-35. 


“ Indian Journal of Veterinary Science and 
Animal Husbandry,” Index to YoL IV. 

Catalogues : 

“4 Neuersclieinungen, Physiologie-Pliysiolo- 
gische Cliemie” (Messrs. AY alter de Gruyter & Co., 
Berlin). 

“Monthly List of Books on Natural History 
and Science” (Messrs. AYheldonand Wesley, Ltd.). 


ACADEMIES AND SOCIETIES. 


National Institute of Sciences of India: 

July 19, 1936. — P. B. Sarkar : On the Consti- 
tution of Fluor of orm, Chloroform , Bromoform and 
Idoform and the Part Played by Prototropic Changes 
in the Reactions of These Substances . J. B. Lal : 
On the Colouring Matter of Nyctanthes arbor- 
tristis, (commonly known as Harsinghar in Hindu- 
sthani and Shieuli in Bengali). — The flowers give 
a beautiful but fleeting yellow dye which still 
finds limited application for dyeing silk in North- 
ern India. The name Nyctanthin was given by 
Hill to this colouring matter. A. G. Perkin 
identified it with the colouring matter from Indian 
Mahogany. Ivuhn suggested on the basis of his 
observations that a-quercetin is identical with 
Nyctanthin. This suggestion is confirmed by 
further experiments. N. Chowdhury : Notes on 
Some Indian Species of Lycopodium with Remarks 
on the Distribution of the (>enus in India. — An 
account of the genus Lycopodium from the 
points of view of its distribution, anatomy, 
modes of vegetative propagation and epidermal 
structure. J. N. Mukherjee and M. C, Career y 
reported that clay pans which impede drainage 
and prevent the penetration of root systems of 
such cultivated plants, c.r/., sugarcane, have 
been observed in the Barisal Farm in the Baker- 
ganj District of Bengal. They occur about 
1"-Q" below the surface and appear to he ex- 
tensive and to arise out of the special properties 
of the clay. Work is being carried out at the 
Bengal Government Farm at Dacca and some 
associated colloidal studies will be made in the 
physical chemistry laboratory of the Calcutta 
University. J. N. Mukherjee presented a 
summarised account of investigations in his 
laboratory carried out by Messrs. S. P. Roy 
Chowdhury, R. P. Mitra, S. Mukherjee, B. Chat- 
ter] ee and II. K. Sen, during the last six years 
on the electro-chemical properties of acids in a 
colloidal state. Pure substances as well as 
hydrogen clays separated from soils have been 
examined. The results show definitely that the 
total acidity of such systems depend on a number 
of factors of which a regular and a specific or 
irregular cation effect discovered as a result of 
these investigations are of great theoretical and 
practical interest both from the point of view 
of colloidal science and of its applications, e.g., to 
soil science. The determinations of exchange- 
able bases, of the base saturation capacity, of 


the degree of saturation of the soil and of the 
soil absorbing complex are carried out on a more 
or less empirical basis. The investigations carried 
out with the help of a grant from the Imperial 
Council of Agricultural Research and of the 
University of Calcutta provide a basis for a 
theoretically satisfactory treatment of these 
subjects. The electrical double layer and the 
absorption of ions play a very important role 
which is responsible for their properties which 
render the classical concepts of electro-chemistry 
inadequate for their theoretical treatment. P. N. 
Ghosh: The Distribution of Ultra-Violet Intensity in 
the Sunlight at Calcutta during the Year 1931-32. — 
The subject has great practical value in con- 
nection with that branch of applied science 
known as illumination engineering. Data of the 
type are unavailable in India. L. A. Ramcdas 
and R. K. David : Soil Temperatures. — Results 
of experiments carried out at the Central Agri- 
cultural Meteorological Observatory at Poona 
during the last two years to measure the various 
factors which determine the thermal balance at 
the earth’s surface were presented. Experi 
ments have also been made on the effect of 
covering the local soil with thin layers of chalk 
and of typical Indian soils on soil temperatures. 
The effect of wetting the soil surface and that 
of a layer of vegetation on soil temperatures 
have also been investigated. These show that 
soil temperature can be controlled to a large 
extent by suitably altering the nature of the 
surface. Soil temperature in blocks of typical 
Indian soils when exposed to identical weather 
factors at Poona show very interesting variations 
from those in the local soil. These carefully 
planned experiments are being continued as 
they are of fundamental interest both to the 
meteorological and to the agricultural worker. 
D. L. Sen and Dr. Nazir Ahdied in a joint paper 
described the results of an investigation carried 
out to find the effect of fertilisers, on the yield, 
physical properties, chemical constitution and 
spinning quality of Cambodia cotton. The 
cotton was grown in adjacent blocks on two 
types of soil, one naturally fertile which gave a 
high yield, without any fertilisers, the other 
rather poor which gave a low yield when no 
fertilisers were applied. On naturally fertile 
soil there was no marked difference with regard 
to the yield and the. spinning quality of the 
cotton with or without any fertilisers. But on 
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poor soil, not only was tlie yield profesu but 
spinning strength of cotton was also higher as 
a result of the application of fertilisers. The 
use of fertilisers was found economical when 
the field is deficient in the elements required 
by the plant. 


Indian Academy of Sciences: 

July 1936. — SECTION A. — B. Y. Oke : Lattice- 
Theory of Alkaline Earth Carbonates. Part I . — 
Lattice-Energy of Crystals of Aragonite Type and 
their Thermo- Ch e-mi cal Applications. — Calculations 
have been made for Aragonite, Strontium Carbo- 
nate and Barium Carbonate. The lattice-energy 
values are verified by a thermo-chemical cyclic 
process. Iv. S. Gitruraja Doss and B. Sanjiva 
Rao : Ageing of Surfaces of Solutions. Part I. — The 
Study of Variation of Surface Tension of Solutions 
with Time by the Ping Method. — It is shown that 
the ring method is not suitable for the measure- 
ment of variation of surface tension with time. 

S. Parthasarathy : Dispersion of Acoustic 
Velocity in Organic Liquids. No dispersion could 
he detected. ‘ K. S. Guru raja Doss : Collision 
Frequency in Solutions. — The expressions obtained 
on the basis of Wheeler’s theory of liquids are 
similar to those obtained by other methods. 
P. Rama Pisharoty : On the Visibility of 
Ultrasonic Waves. -It is suggested that the visibility 
is due to the amplitude changes brought about 
by the propagation of a purely corrugated wave- 
front. S. Ramachandra Rao : Magnetism and 
Cold-Working in Metals. Part I. — Polycrystals . — 
As a result of cold -working, the diamagnetic 
susceptibility of bismuth is lowered effectively, 
while zinc and cadmium show a small decrease. 
These changes are explained in the light of the 
existence of distorted layers between the small 
crystals and of the author’s work on metallic 
colloidal powders. Iv. Neelakantam and 

T. R. Seshadri : Pigments of Cotton Flowers. 
Part III. Karunganni (Gossypium indicum). S. 
Parthasarati-iy : Ultrasonic Velocities in Organic 
Liquids . Part V .—Some Related Groups. B. Sundara 
Rama Rao : Studies on the Anisotropy of the 
Optical Polarisation Field in Liqu ids. Pails IV and 
V . — From change of refract ivity with tempera- 
ture, the course of ratio pAp\ which is a measure 
of the anisotropy of the optical polarisation field 
is followed. R. Ananthakrishnan : The Raman 
Spectra of Some Boron Compounds ( Methyl 
Borate , Ethyl Borate , Boron- Tri-Bromide and Boric 
Acid ). — It is found that previously reported 
frequencies require considerable revision. 
R. Ananthakrishnan : The Raman Spectrum of 
Cyclo-Propane and Ethylene Oxide.— Cyclo-propane 
has been investigated both in the liquid and in 
the vapour states. M. V. Nabar and T. S. 
Wheeler : The Kinetics of Heterogeneous Organic 
Reactions {II) : The Reaction between Benzyl 
Chloride and Solid Silver Nitrate in the Presence of 
Inert Diluents.— The inhibiting effect of the 
diluents may be due to absorption on the surface 
of Silver Nitrate. K. S. Gururaja Doss : Ageing 
of Surfaces of Solutions. Part II. — Activated Accu- 
mulation of Solute Molecules . — The postulation of 
activation is very helpful in understanding (a) the 


time of variation of surface tension, ( h ) the high 
temperature coefficient, and (c) the manifestation 
of surface pressure. K. L. Ramaswamy : Di- 
electric Co-efficients of Gases and Vapours. Substitu- 
ted Methanes and Ethane , Cyclopropane, Ethylene 
Oxide and Benzene . — Sixteen gases and vapours 
have been studied. Iv. 0. Pandya and T. A. 
Vahid y : The Condensation of Aldehydes with 
Malonic Acid in the Presence of Organic Bases. 
Part V. — The Condensation of Anisaldehyde. 
Part VI. — The Condensation of p- Hydroxy Penzal- 
dehyde. 

July 1936— SECTION B.— V. Ramanatha 
Ayyar and R. Balasubramantam : Inheritance 
of Certain Colour Characters in Gram (Cicer arieti- 
num). — Modes of inheritance in three types of 
flower colours and thirteen types of seed-coat 
colours in gram have been studied in crosses 
between pure lines at Pusa and Coimbatore. 
Makund Behari Lal : A Few Species of the 
Genus Parorchis from Totanus hypoleucos, with 
Certain Remarks on the Family Echinostomidce.— 
A number of parasites from the cloaca of the 
common summer snipe, Totanus hypoleucos have 
been described. M. S. Randhawa : Occurrence 
and Distribution of the Freshwater Algai of North 
India.— The results of an ecological survey of 
the freshwater algae of Northern India are 
reported. Makund Behari Lal : A New Genus 
of Trematodesof the Sub-Family Typhlocwlince from 
the Shoveller Duck , Spatula clypeata. Prakash 
Chandra Joshi : Anatomy of the Vegetative Parts 
of Two Tibetan Caryophyliacea? — Arenaria musci- 
formis Wall, and Tliylacospermum rupitragum 
Schrenk. — The internal anatomy and develop- 
ment of the plants which are quite peculiar in 
their habit and habitat have been described. 


National Academy of Sciences of India: 

July 29, 1936. — Shukla : Differentiation of a 
Definite Integral with Respect to a Parameter in Cer- 
tain Cases when Leibnitz's Rule is Not Applicable. 
Bholanath Singh and P. B. Mathur : Appara- 
tus for the Measurement of Respiratory Quotient in 
Plants. A. N. Puri : An Anomaly In the Elastic 
Behaviour of Indian Rubber. A. C. Roy : The 
Dictzo- Compounds of Morphine. A. C. C hatter ji : 
A Note on the Influence of Ly ophidic Colloids on the 
Wettability of Naphthaline. A. C. Chatterji : 
The Numerical Value of Traube's Factor from 
Wettability Data. M. P. Gupta and Jagraj 
Bihari Lal : Chemical Examination of the Seeds 
of Physalis peruviana or Cape Goose Berry. 
R. Iv. Chatterji and S. Dutt : Chemical 
Examination of Oils from the Seeds of (a) Crotolaria 
Medicagenea, (b) Cassia Occidentalis. L. D. 
Tewari and S. Dutt : Dyes derived from. 3 : 4 : 3' : 
4 7 -tetra ami do-dipheny l . B. B. Biswas and S. Dutt : 
Constitution of Fluor anthrenequi none and its 
Derivatives. 


Indian Association for the Cultivation of 
Science : 

July 1936. — B. C. Mukherjee : On the Line- 
arity of Lorentz Transformation. D. P. Ray- 
chaudhuri and P. N, Sen Gupta : Studies on 
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Constant Paramagnetism. Part I. D. P. Ray- 
chaudhuri and P. N. Sen Gupta: Studies on 
Constant Paramagnetism , Part II. Budhendu 
Base andM. Hussain : X-Ray Studies on Electro- 
Deposited Silver. V. T. Ciiiplonker : The Rault 
Depression in Ordinary and Heavy Water. N. B. 
Tawde, S. A. Trivedi and J. M. Patel : Ultra- 
Violet Content of Sunlight at Bombay. G. N. 
Biiattacharya : Studies on Some Indian Vegetable 
Oils , Part II . — Dielectric Constant and. Electric 
Moment. Iv. K. Boy : On An Estimation of 
Service Area of the Calcutta Station. S. C. Dhar : 
The Study of the Duration of Contact of I ianoforte 
String ivith a Hard Hammer Striking Rear the End. 
Jagannath Gupta : On the Polarisation of 
Raman Lines of Formic Acid and Formate and Tri- 
cldor acetate Ions. 


Indian Chemical Society : 

May 1930. — B. B. Dey and (Miss) P. Laksiimi 
Kantam : Studies in the Cotar nine Series. Part 
VI. — Condensation of Coiarnine with Phosgene. 
Abani Iv. Biiattacharya : Influence of Dilution 
on the Molecular Ref r activities of Complex Cyanides 
and Cobalt Amines. J. K. Chowdiiury and T. P. 
Bardiian : Measurement of Molecular Areas of 
Cellulose from Different Sources by Surface Tension 
Method— Part II. Pares Ciian dr a Banerjee : 
Use of Vanadous Sulphate as a. Reducing agent. 
Part II. — Estimation of Chlorates, Nitrates and 


Persulphates. IIirendra Nath Das -Gupta : Stu- 
dies in Or gano- Arsenic Compounds — Part III. 
Siiridhar Sarvottam Joshi and P. N. Panikkar : 
Studies in the Coagulat ion of Colloids. Part XII. — 
‘ Zonal Effect ’ in the Change of Ref r activity during 
Mutual Coagulations. Shridhar Sarvottam Joshi 
and S. Jaya It ao : Studies in the Coagulations of 
Colloids. Part XIII. — ‘ Zonal Effect ’ in the Opacity 
Changes in the Coagulation of Colloid Manganese 
Dioxide. M. Goswami and B. C. Das-Purkayas- 
tha : Analytical Uses of Nessler’s Reagent . Quanti- 
tative Estimation of Monosaccharides and Disaccha- 
rides. Estimation of Furfural — Part II. Ran JIT 
Ghosii: Syntheses in Fur an Series. Part I . — 
Synthesis of 2-Kdotet ra h ydrofu ran A- aceti c Acid. 
S. S. Biiatnagar and N. G. Mitra : A Critical 
Examination of Pascal’s Value for the Magnetic 
Susceptibility of the CH 2 -Group. (Miss) B. N. 
Katrak : Preparation of Compounds Related to 
Phenacetin. B. B. Dey and T. Iv. Srinivasan : 
Studies in the Coiarnine Series. Part VII. — Action 
of Sulphuric Acid, on Cotar nine. Formation of 
MetJiyleiie-hisphenol-betain of 2-Methyl-Q : 1-di- 
hydroxy-ti-methoxy-3 : 4- dihydroisoquinolinium hy- 
droxide. 


Meteorological Office Colloquium, Poona: 

7-7-193(5. I)r. S. It. Savur. — “ A new method 
for analysing rainfall suggested by Crowe.” 


university and educational intelligence. 


Muslim University, Aligarh: 

Sir Shafaat Ahmad Khan, Kt., D.Litt., of 
Allahabad University has been co-opted a member 
of the Executive Council of the University. 

At a meeting of the Executive Council of the 
University, held on the 25th July, the Vice- 
Chancellor reported that he received a letter 
from Saliebzada Shahzad Ahmad Ivhan Saheb 
informing the University that the late Sardar 
Saliebzada Sir Sultan Ahmad Ivhan gave a 
donation of Bs. 50,000 to the University. 
The Council gratefully recorded the donation 
and decided to commemorate the name of the 
late Sardar Saliebzada Sir Sultan Ahmad Khan 
in a suitable manner. It was also decided that 
this amount be put in reserve fund and ear- 
marked for the development of the Department 
of Technology. 


University of Calcutta: 

Mr. Nai Aree Supol, a representative of the 
Government Laboratory, Siam, will shortly visit 
the University College of Science, Calcutta, to 
acquaint himself with spectrographic research. 
Prof. P. N. Ghosh has kindly offered to provide 
necessary facilities to Mr. Supol. 


Mr. 0. E. Ball, m.a., and Dr. R. B. Lai, m.b.b.s., 
D.P.H., d.t.m., have been nominated ordinary 
Fellows of the University. 

A committee has been set up with Dr. T. P. 
Neogi, Minto Professor of Economics, University of 
Calcutta, as Secretary, to help students intending 
to sit for the T.C.S. examination, in their choice 
of subjects, and to suggest the books they should 
study and direct them to specialists who would 
give them necessary guidance in their studies. 

The Syndicate lias recommended to the Senate 
to accept witli thanks the generous offer of 
Mrs. Biva Mukherjee, who intends to make over to 
the University a sum of Rs. 23,000 in cash, 
in memory of her husband Captain Ivaly an Kumar 
Mukherjee, for creating an endowment for the 
award of a scholarship for the promotion of 
Medical Research. 


Dacca University. 

At the annual convocation held on 28th 
July, the following honorary degrees were 
conferred : 

Doctor of Laics : II. E. Sir John Anderson, 
Governor of Bengal and Sir Abdur Rahim, Pre- 
sident of the Legislative Assembly ; Doctor of 
Science : Sir P. C. Ray and Sir J. C. Bose ; Doctor 
of Literature : Dr. Rabindranath Tagore, Sir M. 
Iqbal, Sir Jadunath Sarkar and Sarat Chandra 
Chatterjee. 
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University of Mysore: 

The M.A. and M.Sc. degree examinations 
were held in July 1986. 

The programme of Extension Lectures for 
1936-37 lias been drawn up. A list of lectures 
which are definitely accepted will he published 
as soon as practicable. 

His Highness the Maharaja Scindia of Gwalior 
paid a visit on the 25th July 1936 to some of 
the University Institutions in Mysore. 

“Pamparamayana Sangraha” a Kannada 
publication of the University, was issued during 
the month. 

Mr. Charles Pitchamutliu, Assistant Professor 
of Geology, was conferred the (research) degree 
of Ph.D. by the University of Glasgow and 
elected a Fellow of the Royal Society of 
Edinburgh. 


University of Madras: 

Mr. H. Chennakesava Ayyangar, m.o.l., who 
has been appointed Senior Lecturer in Kanarese 
•in the Oriental Research Institute of this Uni- 
versity, joined duty on the 1st August 1936. 

The following candidates have been de- 
clared qualified to receive the Degree of Master 
of Science : — 

1. Mr. R. L. N. Ayyangar, B.sc., Thesis— 

“Variations in the measurable characters 
of Cotton Fibres”. 

2. Mr. D. Ganesan,M.A., thesis— (a) “A contri- 

bution to the Life-History of Pedalium 
Mvrex Linn.”; (b) ‘Cytological Studies in a 
Chromosome Ring-forming Diploid Noto- 
nia gran diflora, D.C. ” ; (c) “On the 


‘Split’ appearance of chromosomes photo- 
graphed with Infra-Red Rays”. 

3. Mr. I\. S. Subrahmanyan, B.sc., Thesis — 

“ The Occurrence of furan derivatives in 
volatiles and attempts at synthesis of 
Isoasarone”. 

4. Miss Rachael P. John. Thesis-“The Seasonal 

Succession and Algal Ecology of a Perma- 
nent Pool in Madras.” 


Osmania University: 

Personnel. — Dr. A. II. Mackenzie, M.A., D.Litt., 
c.s.i., c.i.k., having gone home on leave, 

Prof. Quazi Mohamad Husain, m.a. (Cantab.), 
Head of the Department of Mathematics, is 
officiating as Pro-Vice-Oliancellor. 

Science Congress Session . — The University has 
invited the Indian Science Congress Association 
to hold its next session (24th session) at Hydera- 
bad in the first week of January 1937 and has 
sanctioned a liberal grant to meet the expenses. 
Persons of all classes in Hyderabad are joining 
the local Reception Committee and co-ox>erating 
with the University authorities to make the 
forthcoming session a success. A number of 
sub-committees are working out details with 
regard to the various activities of t ie session. 
It is contemplated to accommodate all the 
delegates in the newly built hostels of the 
University, which possess all the conveniences 
of a modem high-class boarding house. Lodging 
will be free. Catering will be provided for 
European, Indian non- vegetarian, South Indian 
vegetarian and North Indian vegetarian foods 
and boarding will be charged at actual cost. 
No charge will be made for service. It is ex- 
pected that about four hundred delegates will 
attend the forthcoming session. 


Erratum. 

Current Science, Vol. Y, No. 1, July 1936. page 19, Left-hand Column, line 21, 
for “ action,” read “ cation”. 
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Archaeology in India. 


I NDIAN archaeological remains can be 
traced back to the Early Stone 
.Age — as far, that is to say, as those of any 
country in the world. But in spite of the 
•work that has in comparatively recent 
times been done upon them their interpre- 
tation remains, for the most part, almost 
as great a mystery as ever. And this 
applies not only to remains belonging to 
the far distant prehistoric past, but also 
to most of the temples of historical times, 
many of them buildings of great magni- 
ficence and many still used for worship. 
Only here and there has a little bit of the 
curtain been raised, revealing glimpses of 
intense interest with all sorts of fascinating 
possibilities beyond. 

Starting with prehistoric and proto- 
historic times, the collections made by 
J. W. Breeks in the Nilgiri Bills (added to 
the collections of the Madras Museum as 
long ago as 1879), by E. Bruce-Foote in 
South India generally and by Alexander Bea 
at Adichanallur in the Tinnevelly District 
and at Perumbair and Pallavaram in the 
Ohingleput- District, have long been well 
known from published accounts of them 


containing descriptions and illustrations. 1 
But such descriptive accounts are only a 
beginning — a basis for subsequent inter- 
pretation. And though the remains are 
sufficiently abundant no satisfactory basis 
for such interpretation is yet available. 
It seems extremely probable however, that 
as regards the Stone Age the collections 
recently made by the Yale-Cambridge Ex- 
pedition to north India will at last provide 
one. The importance of their work has 
already been to some extent indicated to 
readers of Current Science in articles by 
Drs. de Terra and Hutchinson and by 
Prof. Sabni. From the side of anthro- 
pology, hints as to the racial elements that 
may have to be connected with these and 
other remains have recently been provided 


1 “An Account of the Primitive Tribes and Monuments of 
the Nilgiris ” by J. W. Breeks (India Museum, London, 
1873 ; Wm. H. Allen & Co.) ; “ Catalogue of Prehistoric 
Antiquities M by R. Bruce-Foote (Govt. Mus., Madras, 
1901) ; The Foote Collection of Indian Prehisioric and 
Protohistoric Antiquities ” by R. Bruce-Foote (Govt. 
Mus., Madras ; “ Catalogue Raisonne 1914 and “ Notes 
on their Ages and Distribution ”, 1916); “ Catalogue of 
Prehistoric Antiquities from Adichanallur and Perumbair” 
by Alexander Rea (Govt- Mus., Madras. 1915). 
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by Guha 2 and Eickstedt, 3 the latter drawing 
on literary and other evidence to attempt 
a much more detailed "but, it is to be feared, 
also a much more speculative analysis than 
the former, which is based more exclusively 
on anthropometrical investigations. Though 
the conclusions arrived at by these authors 
are by no means identical, a certain under- 
lying parallelism between them suggests 
that they at least provide a good basis for 
further research, which should lead before 
long to well-established results. 

In comparatively recent years archaeo- 
logists have been startled by the discovery, 
through excavations in the Indus Valley, 
of a great civilisation the very existence of 
which no one had previously suspected. 4 
And it now seems probable that this civili- 
sation was by no means confined to the 
valley in which it was first discovered, so 
that the * familiar term “ Indus Valley 
Civilisation ” is likely to prove a misleading 
name for it. As this civilisation flourished 
at about the period of transition from the 
Stone to the Metal Age it gives us a glimpse 
of life at a time long after that of Palaeolithic 
Man, whose remains are so particularly 
abundant round about Madras, but prob- 
ably long before that of the pottery 
sarcophagus and urn burials found within 
the city of Madras, as well as in the Coim- 
batore District and elsewhere, though at 
present best known from Pea’s excavations at 
Adichanallur and Perumbair. For urn burials 
seem still to have been customary in the days 
of early Tamil literature. How much 
earlier than that they came into use it is 
as yet impossible to say. Hor do we seem 
to have any better knowledge regarding the 
various types of megalithic and cave burials, 
of which treasure-hunters and cultivators are 
all too rapidly reducing the greatly dimi- 
nished number that still remain with their 
contents intact. 

The excavation of Taxila, 5 commenced by 
General Cunningham in 1863, and continued 


2 “ The Racial Affinities of the Peoples of India, ” 
by 1>. S. Guha, in “ Census of India, 1931, I (3), Ethno- 
graphical” edited by G. H. Hutton (G^vt. of India Press, 
Simla, 1935). 

3 “The Position of Mysore in India’s Racial History” 
by Taron von Eickstedt in Vol. I of Ananthakrishna 
Aiyar’s “Mysore Tribes and Castes" (Mysore University, 
1935). 

4 “Explorations in Sind J ’ by N. C. Majumdar (Delhi, 
1934); “The Indus Valley Civilisation” by E. J. h! 
Mack ay ( Tendon, 1935). 

5 See “A Guide to Taxila ” by Sir John Marshall 
(Calcutta, 191$), 


on modern lines and with much greater 
thoroughness and understanding than was 
then possible by Sir John Marshall from 
about 1912 onwards, has unearthed a 
sequence of three lost cities of great early 
renown, of which the first seems already 
to have flourished in far off mythological 
times, having been conquered, according 
to the Maliabharata, by King Janamejaya 
of snake sacrifice fame. In historical times 
it would be this city that offered hospitality 
to Alexander the Great, and in which Asoka 
ruled for a time as his father's viceroy. 
On the decline of the Mamum Empire, 
however, it was captured by Greeks from 
Bacteria, who shifted their capital to the 
second city early in the second century !>.( •. 
This second city remained the capital, 
passing under the sway first of the Balms 
or Scythians and later of the ParthhuiH, 
till it was sacked by the Kushans (probably 
shortly before 64 A.D.) who Hum founded 
the third city, which in its turn was laid 
waste during the fifth century A. I)., pre- 
sumably by the White Huns who conquered 
the Kushans and ultimately also the Guptas. 
Taxila thus carries us far on into historical 
times, and illustrates the many changes 
and vicissitudes that beset the capital of a 
frontier state in those early days. 

The great majority, as well as the 
finest, surviving monuments of the early 
part of Indian historical times are Buddhist;. 
Before the discovery of Mohenjo-daro and 
Harappa, these were generally regarded, as 
being the oldest surviving ’Indian monu- 
ments of any importance and, both on 
account of their antiquity and of the mar- 
vellous sculpture which many of them showed 
they have attracted more attention than any 
other class of Indian monument. One lias, 
indeed, only to mention places such as 
Sanchi, Buddh Gaya, Larnath, Bharhut, 
Pataliputra, FTalanda, A junta, Karli, Amara- 
vati, FT agar j unakonda and a host, of others 
to realise what a wealth of excavation, 
description and illustration lias been bes- 
towed upon them. But even among Buddhist 
remains new discoveries continue to be 
made, as well as among the more scanty 
Jain remains, many of which belong to 
about the same period. 

Hindu remains are, generally speaking, 
less ancient than Buddhist, yet much less 
seems to be known about them. The 
Archaeological Survey and other bodies have, 
it is true, published finely illustrated mono- 
graphs on various important temples and 
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groups of temples, such as those of the 
Deccan, 0 and of the Chalukyan country, 7 or 
of the Iloysala Dynasty 8 of Mysore or the 
Pal lava Dynasty 9 of the Tamil country, as 
'well as on many lesser groups ; hilt only 
one serious attempt seems yet to have 
"been made to apply scientific methods of 
treatment to the development of plan, 
ornament, etc., that took place in all styles 
of architecture as time went; on, and to use 
the information thus obtained in the re- 
construction of the history of the monu- 
ments. This attempt was successfully made 
by Prof. Jouveaii-Dubreuil of Pondicherry, 
now over twenty years ago, but was con- 
cerned only with the kind of temple charac- 
teristic of the Tamil country. 10 

The earliest surviving typical specimens of 
this kind of temple are small monolithic exam- 
ples which, as was pointed out by Fergusson 
long ago in his History of Indian and Has tern 
Architecture , show unmistakable evidence 
in their general structure of the influence 
of earlier many-storied Buddhist monas- 
teries, such as the celebrated Brazen 
Palace ” at Anuradhapura in Ceylon, the 
stone columns of the ground floor of which 
arc? still standing, arranged as in a typical 
early South Indian man dap a or pillared 
hall. Apart from this the ornamentation 
of these early Tamilian temples is extremely 
simple, and forms the commencement of 
a series of steadily increasing elaboration, 
a pparently u n di sturbe d or practically so 
by any outside influences, which can be 
traced through the remaining 250 years of 
Pal lava supremacy in the Tamil country, 
the 500 years of Oliola supremacy and the 
250 years of Vijayamigara supremacy (dur- 
ing which 250 years this kind of architecture 
spread all over South India), to a modern 
period which began in about 1.000 A.D. 


0 “Medieval Temples of the Dakkan” by II. Cousens 
(Calcutta, 1031). 

7 “ Chalukyan. Architwtiue, including examples from 
the Bellary District, Madras Presidency” by A. Rea 
(Madras Govt. Press, 1890); and “Chalukyan Architecture 
of the Kanarese Districts” by If. Cousens (Calcutta, 
1920). 

s “Architecture and Sculpture in Mysore" by 
U. Nanisimha.ch.ar, several volumes, each devoted to one 
temple (Mysore Archaeological Series). 

0 “ Pallava Architecture” by A. Rea (Govt. Press, 
Madras, 1909); *’ Pallava Architecture” by A. II. 

Longlnnst ( Pt. I, Simla, 1924; Pt. II, Calcutta, 1928 ; 
Pt. 1X1, Calcutta, 1930). 

10 “Archeologie du Sud de lTnde” (Musee Guimet, 
Paris, 1914) ; and “Dravidian Architecture” (a brief 
•Summary only ; S f P.C,K f Press, Madras, 1917). 


Thanks to this work it is now possible for 
a person with a little simple and elementary 
archaeological knowledge, such as anyone of 
normal intelligence can easily understand 
and remember, to see for himself when 
visiting a Tamilian temple at what historical 
period it is likely to have been built, whether 
earlier buildings have been incorporated 
into its structure, and wli ether alterations 
or additions of later date have been made ; 
a check has become available by which to 
test whether buildings recorded in literary 
records are original or are reconstructions 
of a later date ; and a scientific basis has 
been provided for the dating of temples 
for which no literary evidence of the date of 
construction is available. 

Outside the Tamil country such informa- 
tion is equally badly needed but has not 
yet been provided. In certain districts it 
might be expected that temples as early- as 
the earliest surviving Tamilian ones might 
have been strongly influenced by the wealth 
of decoration lavished on neighbouring cave 
temples. But Cousens 11 says: — “As the 
Dakkan temples are found spread over 
that part of the country in which tlic bulk 
of the older cave-temples occurs it would be 
natural to expect to see some analogy between 
the architectural details of both, but it is 
surprising to see how little there is. A 
greater likeness is found between cave work 
and that of the seventh and eighth century 
temples of the early Chalukyas.” He speci- 
fics, however, certain similarities that do 
exist and also distinguishes between several 
northern styles as illustrated by their towers. 
But, as lie does not sufficiently differentiate 
characteristics connected with locality from 
those connected with the passage of time, 
he fails to follow up the clues he has thus 
provided. From a study of Cousens’ mono- 
graph on Chalukyan architecture Gravely 
and Eamacliandran 12 have been led to 
conclude that further field studies would be 
likely to reveal, as definite an evolutionary 
sequence of ornament in Chalukyan temples 
and their Hoysala derivatives as Jouveau- 
Dubreiul has demonstrated in the temples of 
the Tamil country, but this too remains a 
mere clue at present. 

To sum up — Of prehistoric remains we 
have descriptions but no understanding ; 
and though there seems to be hope that 


11 “ Mediaeval Temples of the Dakkan”, pp. 5-12. 

12 Bull.. Madras GqvI. Mms., Ill (1, 1934), pp. 14—20, 
ph ii, 
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current work will now very soon result 
in some degree of understanding of the 
cultural status of Palaeolithic Man in India, 
the various types of pre-historic Iron 
Age burials remain as unintelligible 
as ever, while the daily press bears 
constant witness to the rate at which these 
monuments are being rifled. At Mohenjo- 
daro, Harappa and elsewhere the remains of 
a forgotten civilisation have recently been 
brought to light ; but this civilisation is 
still very imperfectly understood and exca- 
vation by agencies from within the country 
have practically ceased. For the period of 
great Buddhist monuments more work has 
been done than for any other, but a detailed 
scientific and comparative study of the evolu- 
tion of these monuments in the country as a 
whole is greatly needed, and further explora- 
tion and excavation still remains to be done. 
Among Hindu monuments those of the Tamil 
country are now fairly well understood, 
though much work there also is still needed 
in certain directions ; but elsewhere no more 
than the fringe of the subject has yet 
been touched. Muslim antiquities form a 
distinct class by themselves and have not been 
considered above ; but among them too it 
is clear that much further work is required. 
How are the needs thus briefly indicated 
being met ? 

The Archaeological Survey of India, and 
the departments in the Indian States corres- 
ponding to it, are naturally the organisa- 
tions to which one first turns in trying to 
answer this question. Some of the major 
results of their excavations have already 
been mentioned, and to attempt any more 
exhaustive summary here is neither possible 
nor necessary. Beall y their greatest achieve- 
ment, however, has probably been the 
much less spectacular one of helping to make 
possible, through the agency of the Univer- 
sities and other educational institutions, 
an ever deepening appreciation of the cultural 
value of ancient monuments among the 
better educated members of the population 
of the country. What has been accomplished 
in this direction can best be appreciated by 
reading the address on “The Ancient Monu- 
ments of India’’ delivered by Lord Curzon 
before the Asiatic Society of Bengal on 
February 7, 1900. 13 The “gloomy or regret- 
table features of the picture” there set forth, 
including as they do the spoliation by picnic 
parties armed with hammer and chisel of no 


less a building than the Taj and the narrow 
escape of this masterpiece on one occasion 
from complete destruction for the value of its 
marbles, sound incredible to-day — though the 
effects of civil war on the antiquities of Spain 
ought to counteract any easy complacency we 
may be tempted to feel as to the future. 

Like most other departments, however, 
the Archaeological Survey has a severely 
limited staff. It has never had and can 
probably never hope to have, in its regular 
employ, the large number of well concerned 
men that would be necessary to ensure the 
proper conservation of the innumerable 
ancient monuments of this immense country. 
Much of the execution of any conservation 
decided upon has to be left to the supervision 
of someP. W. D. subordinate — probably him- 
self working under pressure of new construc- 
tive work or of repairs to inhabited buildings 
— and so we get the beauty of ancient 
buildings marred by conspicuous smears of 
blatantly modern cement, as happened last 
year on a particularly picturesque and much 
visited site; or the ends of each uneven 
line of an Asokan rock edict erased so 
that they might be readily fitted to the 
shelter that had been decided on for their 
protection, a catastrophe that Dr. Spooner 
arrived only just in time to prevent at Dhauli 
in Orissa. The line that has been chiselled 
through the ends of the lines from top to 
bottom of the rock records the vandalism 
that so nearly occurred, and will do so for 
all time. Nor can conservation rightly be 
the only concern of this department. Investi- 
gation is equally important, for without it 
the monuments conserved cannot be 
understood. And as in a college or univer- 
sity research is essential to the maintenance 
of vitality in teaching, and teaching essential 
to the expression and diffusion of the results 
of research, so in an archaeological depart- 
ment research is essential to the maintenance 
of vitality in matters of conservation, and 
conservation essential to a proper attitude 
towards research. There are, moreover, 
innumerable ancient sites which, though 
not requiring conservation by means of any 
constructional work, are nevertheless in 
constant danger of destruction by cultivators 
or treasure hunters — far more of them 
than any Archeological Survey can ever hope 
to get protected by sufficient men of adequate 
integrity and understanding, till such time 
as they can be scientifically investigated. 

We would therefore appeal to all our 
readers, and to the educated public generally, 


13 Ptqc, Asiatic Soc. Bengal , 1900, pp. 56-65. 
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to take a keen personal interest in locating 
and watching over such sites and monu- 
ments wherever they may be found, promptly 
reporting to the concerned survey or state 
department their location, and any special 
danger to them which may arise, and 
seeking the immediate aid of the local 
Government authorities in any case of 
urgency. 

We would also invite the attention of 
Government to the severe financial limita- 
tions under which the Archaeological Survey 
is at present working. In the introduction 
to an authoritative review of its work during 
1933-34 we read “ The era of all-round 
retrenchment and general economising which 
the Government of India were forced to 
inaugurate since the financial stress of the 
year 1931, continued to be felt very seriously 
in the Archaeological Department. Few 
branches, indeed, of the many-sided activities 
of the Government have suffered more from 
reductions in grants than the Archaeological 
Survey. During the year 1933-34 hardly 
any excavation was possible, and the amounts 
allotted for conservation work were, on the 
whole, about one-fifth of what they had been 
before 1931.” How, we would ask, can the 


country hope to have properly preserved or 
studied the priceless monuments that survive 
as indications of the glories of its past history 
when its Central Government treats in such 
fashion the department it has created for 
this purpose f And what effect is such 
treatment likely to have as an example to 
the various Indian States on which rest the 
responsibility for many other such monu- 
ments, some of them of exceptional beauty 
and importance ? 

Lastly we would call attention to one 
specially disastrous effect that is bound to 
result from the stoppage of excavation work 
by the Survey, namely, the disappearance 
of the means of training further excavators. 
The Survey has in the past had in its service 
a band of unsurpassed excavators mostly 
European and mostly already retired. How 
can they be replaced except again from 
abroad when such excavation as is carried 
out is done not by the Survey but by 
foreign investigators ! Yet without excava- 
tion research is bound to languish. And 
without vigorous research the Survey cannot 
hope to retain the vitality essential to its 
efficiency. 


Diamagnetism and Particle Size. 

By Prof. H. Lessheim. 


T HE /investigation of the diamagnetic 
susceptibilities of small particles obtained 
by**colloidalisation or cold-working has 


shown that apparently a dependence on the 
size of the particles prevails. S. B. Bao 1 
has advanced the opinion that this is due 
to the immediate influence of the surface, 
the area of which increases with decreasing 
particle size, whereas Bhatnagar 2 and colla- 
borators 3 uphold that the increased surface 
has no immediate reaction on the diamagnet- 
ism ; it may come in only in so far as it facili- 
tates hydration, oxidation, carbonisation, etc., 
which processes on their part falsify the 
measurements. From this point of view the 
decrease of the diamagnetism is solely an 
impurity effect, but no inherent property 
of the material under consideration. 


1 S. R. Rao, Ind. Jour . Phys„ 1931, 6, 241 ; 1932, 
7, 35 ; Phys. Rev., 1933, 44, 850; Proc. Ind . Acad. Sei ., 
1934, 1, 123; 1935, 2, 249; Curr. Sci., 1936,4,572. 

2 S. S. Bhatnagar, Jour. Ind. Chew. Soc ., 1930, 7, 
957; Curr. Sci. , 1936. 4, 570. 

3 Cf references 6, 7, 10, 12, 13, 14, 16. 


Furthermore, Bhatnagar has emphasised the 
point that colloidalisation may result in 
producing an allotrojhc modification with 
different crystal structure, which will natur- 
ally exhibit a different susceptibility, while 
cold-working may bring about a severe 
distortion or even a destruction of the crystal 
lattice with simialr effects on the diamagnet- 
ism. 

It is the intention of this report to give a 
critical survey of the whole subject. If, 
at present, any conclusions can be drawn, 
they will be that 

(1) the theoretical considerations put 

forward by S. B. Bao do not support 
his view ; 

(2) the immediate effect of an increased 

surface is by far too small to account 
for the decreased diamagnetism ; 

(3) the experimental evidence available is 

in complete agreement with Bhat- 
nagar’s view and excludes S. B. 
Bao’s explanation. 
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A. The Size of the Particles. 

I. 

In order to support his opinion that the 
susceptibility depends directly on the size 
of the particle, R-ao has introduced a 
classification of the linkages obtaining in 
metals, in three different types of bonds, 
which he terms “ homopolar ”, “metallic” 
and C£ Ehrenfest-Raman ” linkages. The 
habit of introducing a classification of 
one’s own, and using terms in a meaning 
different from that for which they are coined, 
should not be encouraged, particularly after 
wave-mechanics has been able to give a 
complete account of the different types 
of linkages in crystal lattices. Special 
mention may here be made of Hund’s 
classical paper 4 on the subject. 

There is only one way in which a crystal 
can be built up so as to exhibit metallic 
properties. This is the case when the 
number of electrons available (Rao’s “extra- 
ionic ” electrons) differs from the number of 
wave-functions at their disposal, so that a 
certain state is occupied by only half the 
number of electrons to be accommodated 
in it. Then the ground state of the crystal 
belongs to a continuum of states and any 
amount of energy, however small, suffices 
to make these electrons change their posi- 
tions. 

A homopolar linkage of the electrons 
obtains always when — and only when — their 
number is identical with the number of 
states. In this case the ground state is 
single and has a 'finite distance from the 
next continuum ; the crystal is an insulator. 
What Rao calls “ Ehrenfest-Raman ” bind- 
ing is not a separate type of linkage at all, 
but in wave-mechanics a condition satisfied 
in a number of cases of homopolar linkage, 
e.g., always in crystal lattices ; the term 
now in general use for it is “ non-localisation” 
of the bonds. 

Eor further particulars Hund’s paper 4 may 
be consulted ; it may be mentioned only that 
transition cases are possible — that of sele- 
nium is one of them — especially when layer 
or fibre lattices are concerned, but the 
fundamental principles stated above hold 
always good. So it can easily be seen that. 
Rao’s remarks 5 “Bismuth is not a metal 


und, Zs. f. P hys., 1932, 74 , 1, in abbreviated 
n Internal. Conf. on Physics , 1934 {Phys. Sac. 
b 36. 

*'*■ w Sci., 1935, 2, 249, 
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in the true sense of the term” and “Graphite 
is not a metal” are entirely devious. 
Bismuth and graphite are transition cases on 
account of their layer lattices ; since their 
ground-states belong to a continuum owing 
to the splitting of the atomic ground levels 
on formation of the crystal, they are true 
metals in the crystallographic sense of the 
word. 

From this it will he seen that Rao’s con- 
siderations are based on a misconception 
of the binding conditions in a lattice. Nor 
has his quoting of Pauli’s formula for the 
paramagnetic susceptibility any definite 
hearing on the matter under discussion. 

II. 

We proceed now to consider the influence 
which an increase of the surface of small 
crystalline particles can have on physical 
properties inherent in the crystal structures 
e.g.j diamagnetism. 

A graphite particle of a diameter of .1. *5 jll 
contains about 1*5 x 10 11 atoms. The. 
nearest distance which carbon atoms can 
have in the graphite lattice is 1-5 X 1 0 s cm . 
Assuming this to be valid on the whole of the. 
surface, assuming further that on the surface 
the atoms are packed as tightly as possibles 
the number of atoms on it will be approxi- 
mately 3 -6 x 10 8 . Assuming also that on 
the surface the diamagnetism breaks down 
completely, the action of the surface will be 
about 0-0024 of the total effect. All the 
assumptions made tend to increase the sur- 
face effect. In fact wc have nowhere the 
tightest possible packing, only in very few 
places of the surface the smallest possible- 
distance, and besides, due to the inter- 
atomic bonding forces partly breaking down 
on the surface, the distances of the atoms 
are considerably larger than in the interior 
of the crystal; so the figure 0*0024 derived 
at is essentially too large and therefore do cm 
not actually represent the reduction of the 
diamagnetism to he expected, but an upper 
limit for it. On decreasing the size of the 
particle to 0 *15 /x the surface effect multiplies 
by ten, hut according to the above, remains 
still smaller than 2*4%. 

Materially the same holds good in the case 
of ^ bismuth. Since here the experimental 
evidence refers to particles of a somewhat 
larger size, the possible effect of a surface 
is still less. It is less than a -5 X 10~ 4 for 
particles of 10 /x diameter ; and for particles 
of a smaller diameter the values are found 
in column 5 of Table I, which is 
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Table I. 


Bismuth . 


1 

2 

3 

4 

5 

6 

Diameter 


- X X 10° 

Relative 

Relative surface 

Part of the 

of 

- x x 10 " 

after remov- 

decrease of 

effect 

metal found 

particle 


ing oxides 

-x x 10 ° 


oxidised 

A aero -crystal 

1-08 

1-12 

0-036 

0-0000 


10 a 

0-934 

1-13 

0-166 

0*00025 

0*05 

2/x 

0-741 

1-14 

0*338 

0-00125 

0-18 

1-5/x 

0-588 

1-02 

0-475 

0*0017 

0-30 

l P 

0-574 

1-05 

0-487 

0-0025 

0-31 


compiled from the measurements of Mathur 
and Yerma. 

From Table I it is obvious that the 
decrease of the diamagnetic susceptibility 
(column 4) is not due to any surface effect 
of the type invoked by Eao. On the other 
hand, a comparison between columns 4 and 
6 shows that the amount of metal found 
oxidised is of the same order of magnitude 
as the decrease of — x- ^ complete agree- 
ment between the figures of those columns 
cannot be expected, because several oxides 
of Bi are formed ; the proportions of these 
oxides vary and need not be equal in different 
samples. The fact, however, that the 
figures of column 4 are slightly higher than 
those of column 6, manifests the influence 
of paramagnetic oxides of bismuth. 

The case of antimony is equally lucid. 
In full it is discussed later, but in Table 
III, referring to it, that fraction of the 
decrease in diamagnetism, which may be 
accounted for by an increasing surface, is 
also given and shows again, that it is of an 
inferior order of magnitude. 

Similar experiments on lead have been 
performed by Yerma and Haque, 6 7 which 
will be fully discussed later. In this place 
we have to mention only, that when lead 
powders of sizes between 0 *4 and 0 *6^ were 
melted in a vacuum tube the susceptibility 
remained absolutely constant, whether or 
not the oxide was removed before enclosing 
the powder in the tube. This is again 
conclusive evidence that within the error 
of the experiment the susceptibility does 
not depend on the size of the particles, 
provided the crystal structure is unchanged. 


6 R. N. Mathur and M. R. Verma, Ind. Jour. P/iys., 

1931, 6, 181. 

7 M. R. Verma and M. A. Haque, Proc. Ind . Acad. Sci., 

in press. 


Also spongy lead obtained by electrolysing 
a solution of caustic soda with lead electrodes 
and lead powders chemically precipitated 
in different sizes by displacing lead from its 
salts by magnesium, aluminium or cadmium 
showed precisely the same susceptibility 
(—1*22 x 10~~ 7 ) as mechanically powdered 
lead and the mass metal. 

III. 

From the above considerations it can be 
seen that it is certainly not the size of the 
particle that is responsible for the decrease 
of the diamagnetic susceptibility. This 
is corroborated by an interesting piece 
of evidence. G. R. Levi 8 and later 
W. Zachariasen 9 have shown that the red and 
the yellow mercury oxides are structurally 
identical and that the difference in colour is 
due to a difference in paritcle size only. 
If the particle size was in any way decisive 
of the magnetic properties of a substance 
the red and yellow oxides should display 
different susceptibilities, which they how- 
ever, do not. Mathur and Kevgi 10 have 
shown that the susceptibility of " the red 
varietv is identical w'ith that of the yellow 
one (-- 0-24 x 10- 6 ). 

Another similar example is furnished by 
the experiments on lead by Yerma and 
Haque 7 already quoted above. Lead cryst- 
als obtained under different conditions 
appear in two distinct varieties, i.e., in the 
so-called “leafy” form and in the “dark 
regular 55 form. They are, however, identi- 
cal from the crystallographic point of view' 


s G. R. Levi, Gass. Chim . Ital., 1924, 54, 709 ; 1928 
58, 417. 

9 W. Zachariasen, Zs. f. Phys. Chemie 1927, 128, 
421. 

10 R. N. Mathur and M. B. Nevgi, Zs. f. Phys., in 
press. 
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and they show also the same diamagnetic 
susceptibility of —1*22 x 10~ 7 . 

B. The Influence of Oxidation. 

In most of the cases of apparently decreas- 
ing susceptibility it has been, proved that 
the foreign influence which falsifies the 
measurements is that of a surface coating 
of oxides and sub-oxides. It is obvious 
that the proportionately very large surface 
area of a fine powder is predisposed to all 
sorts of contamination, so much so that 
even platinum particles proved to be 
covered by layers of oxides and oxy -acids. 11 

It is quite clear that a contamination of 
the particles owing to oxidation is not a 
mere surface effect which affects only a 
monomolecular layer of the surface, but 
that it penetrates deeply into the interior 
of the particle, often causing an oxide layer of 
more than 0*1 p, thickness. Thus not only 
the surface, but a considerable part of the 
particle is affected, in the case of antimony 
( cf . Section Y) upto as much as 47 % of the 
total mass, causing an effect of an order of 
magnitude quite different from that of a 
mere surface influence. If the ratio of the 
thickness of an oxide layer to the total 
diameter of the particle is denoted by x> 
the influence of such a layer is given by 

I = 6* — 12 x s + &x s 

and with diminishing particle size one 
obtains 


X 

I 

0*01 

0*059 

0-05 

0*271 

0*10 

0*488 

0*25 

0*875 


Furthermore, the oxides formed are often 
paramagnetic, which brings about a still 
stronger decrease of the diamagnetism or 
even a reversion to paramagnetism (cf. 
Section VI) in definite contradistinction to 
an influence of a mere surface, on which at 
the utmost the diamagnetism may break 
down to zero, hut cannot invert its sign. 

IY. Bisimuth. 

The diamagnetic susceptibility of bismuth 
has been measured by numerous investiga- 
tors, lately in particular by Mathur and 
Verma. 6 The results are given in Table I. 
They show that, although there is an 
apparent decrease with decreasing parti- 
cle size, the original value is completely 

* 11 S. W. Per.nycuick, Jour. Amer. Chem. Soc 1930, 
52 , 4621. 


recovered, when the oxides are washed off 
with tartaric acid. It can also be seen that 
the bismuth removed in the form of oxides 
amounts to quite a considerable quantity. 
In order to confirm these results another 
series of experiments was undertaken, 12 the 
powdering being done under liquid paraffin 
and benzene to prevent oxidation as far as 
possible. ‘ The results are tabulated in Table 
II, showing that now the decrease is much 

Table IT. 

Bismuth . 


Diameter of 

i 

— yX 10 r * before 

1 — X X 10 (1 after 

particle 

removing the oxide 

removing the oxide 

Macrocrystal 

1*27 

1*27 

1 fJL 

0-S4 

1-27 

0*7 /x 

0*72 

1.23 


less rapid than before owing to the dimi- 
nished quantity of oxides formed ; on 
removing also these remnants the original 
value is entirely recovered, thus proving 
the susceptibility of bismuth to he inde- 
pendent of the particle size and the apparent- 
dependence to be merely an impurity effect. 

Some more experiments on bismuth will 
be discussed in Parts C and D. 

Y. Antimony. 

Experiments on antimony have proceeded 
mainly on the same lines as those on bismuth. 
The results of Verma and Mathur -which 
appear to he the most conclusive ones in 
this connection, are given in Table III. 
The influence of the surface itself has been 
added in column 4 of that table ; although 
it is here much greater than in the case of 
bismuth or graphite and certainly above the 
..possible error of the experiment, it is by 
far too small to account for the rapid de- 
crease of the susceptibility. On the other 
hand, it is quite clear that decrease is due 
to oxidation, because the value recovers on 
removing the oxides with the help of hydro- 
chloric acid. This is particularly striking, 
when the figures of columns 4 and 5 are 
added (column 6) ; the surface effect is 
actually present, but accounts only for a 
negligible fraction of the total decrease of 
diamagnetism, the bulk of which is merely 
an impurity effect. The last two columns 
have been calculated on the assumption 

12 M. R. Verma and R. N. Mathur, Jour. Ind. Chem . 
Soc., 1933, 10 , 321. 
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Table III. 
Antimony . 


1 

2 

3 

4 

5 

6 

7 

8 

9 

Diameter 

of 

particle 

— x X 10 G 
before 
removing 
the oxide 

Relative 
decrease of 

-x X 10° 

against 

0-841 

i 

Relative 

surface 

effect 

-X x 10 G 

after 

removing 

the 

oxide 

Sum of 
the figs, 
in 

columns 

4 and 5 

Quantity 

of 

oxygen 

found 

i 

Quantity of 

Sb oxidised, 
if in 

the form of 
Sb 2 0 3 

Relative 
decrease 
due to 

Sb,O s 

Macrocrystal 

5 fJL 

0-812 

0-568 

0-02 

0-32 

0-005 

0-841 

0-834 

0-841 

0-839 

0-052 

0-264 

0*469 

2 -5fi 

0-516 

0-38 

0-010 

0-823 

0-833 

0-080 

0-406 

0-260 

1-5 L6 

0-499 

0*40 

0-017 

0-810 

0-827 

0-090 

0-456 

0-292 

Ifl 

0-498 

l 

0-40 

0-025 

0-805 

0-830 

0-092 

0-467 

0-299 


that the total amount of oxygen found in 
the sample existed in the form of Sb 2 0 3 . 
Of course, it is not to be expected that this 
comes anywhere even near the truth ; most 
probably quite a number of various oxides 
are present, but antimony trioxide is the 
most frequent one among them, and on 
making the above assumption we should 
get at least the required order of magnitude 
of the effect. The last column shows that 
this is the case indeed ; that the figures are 
in general lower than those in column 3, 
points towards the presence of some para- 
magnetic oxide. 

Also this is conclusive evidence that the 
view put forward by Bhatnagar is correct. 
It is further corroborated by new experi- 
ments of Yerma and Haque. 7 Pure anti- 
mony, the susceptibility of which was 
measured and found to be —0-80 x 10 -6 , 
was powdered and particles of sizes 0*4 to 
0-6^ graded out. These particles showed 
at first a decrease of the susceptibility to 
— 0*53 x 10~ 6 . Part of this sample was 
then subjected to hydrochloric acid treat- 
ment and sealed in a vacuum tube. The 
torsion on the magnetic balance was mea- 
sured before and after melting the sample 
in the tube and was unchanged in every 
series of experiments, showing that the 
particle size did not affect the susceptibility. 
Another part of the sample was sealed in a 
vacuum tube without the oxides being 
removed. After heating to 600° C. and 
cooling down, the torsion decreased by no 
less than 11° which means that an oxide 
had decomposed and a paramagnetic oxide 
had been formed. This decrease of the 
torsion remained after melting ; but, when 
the sample was boiled in diluted hydro- 


chloric acid solution and the oxides thus 
removed, the original value of the suscepti- 
bility was regained. 

VI. Lead. 

Becent work* on the diamagnetic suscepti- 
bility of lead done by Yerma and Haque 
has led to the same conclusions. Lead was 
carefully and very finely powdered, one 
part in air, another part under carbon 
tetrachloride for a very long time (about 
six weeks for 5 or 6 hours per day). The 
susceptibility of the sample powdered in 
air w r as + 1*42 x 10“ 7 owing to the pre- 
sence of paramagnetic oxides. After wash- 
ing the powders in hydrochloric acid, they 
became diamagnetic with a value of x = 

— 1-22 x 10“ 7 equal to that of the mass 
metal. The same was the case with the 
sample which was powdered under carbon 
tetrachloride. Its susceptibility was at 
first x = + 0.-81 X 10“ 7 , but recovered to 

— 1 *22 x 10“ 7 after hydrochloric acid treat- 
ment. Melting the powders in vacuum did 
not result in any change of the susceptibility. 
The amount of oxygen in the samples pow- 
dered under carbon tetrachloride was found 
to be no less than 1-52%. 

VII. Copper. 

Apart from earlier work, from which safe 
conclusions cannot be drawn any more at 
present, copper in colloidal state was ex- 
amined by Bao 5 and by Yerma and Haque. 7 
Bao’s experiments will be discussed below 
(Section IX). Yerma and Haque' s results 
are as follows : — 


* I am indebted to Messrs. M. R. Verma and M. A. 
Haque for giving me their results before publication. 
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= - 0-082 xio 


-6 


- 0-082 XIO- 6 


- 0-082 Xl0- 6 


= -0-082x10- 


Chemically precipitated 

Cu powder . . x « - 0 -0S2 xlO' 6 

value identical with that of the mass 
metal). 

Electrolytically deposited 
Cu powder . . x 

Particles of 0-4 /a dia- 
meter graded out by 
shaking the ungraded 
powder in benzene . . x 
Particles of 0-2 fx dia- 
meter obtained by about 
30 hours grinding under 
organic liquids . • x 

The same particles of 
0*2 }i diameter after HOI 
treatment . . x 

This is again, clear evidence that the 
susceptibility does not depend on the particle 
size ; the lower value for the particles after 
grinding is an impurity effect due to oxidation 
which disappears when the oxide is removed 
by washing the particles in hydrochloric acid 
solution. 

VIII. Other Substances. 

Sulphur in the colloidal state was investi- 
gated by Gupta. 13 Particles of monoclinic 
sulphur of sizes 0 *4 /a, 0-6u, 0*8 /a, 1*0 jut 
diameter displayed no deviation whatever 
from the susceptibility of the mass metal 
= - 4 *71 x!0“ 7 . 

Tellurium , both crystalline and amorphous, 
was the subject of an investigation by 
G. Singh 14 ; after powdering up to 50 hours 
the various particle sizes of amorphous 
tellurium ranging between diameters of 1 *0 /a 
‘ and 0 *4 /a showed no deviation from the 
mass value x =— 0*31xl0~ 6 both before 
and after washing with hydrochloric acid. 
The crystalline variety displayed an apparent 
decrease of - x x 10 6 with decreasing particle 
size, bnt an exactly parallel decrease of the 
density of the samples indicated the presence 
of impurities. After hydrochloric acid treat- 
ment the mass values of the susceptibility as 
vvell as of the density were completely 
recovered. 

. Selenium was examined by Dharmatti 15 
.who found that on powdering, the dia- 
magnetic susceptibility apparently decreased 
’and eventually changed to paramagnetism. 


Verma. and Gupta 13 - 16 repeated these experi- 
ments on the red and grey varieties of amor- 
phous selenium, the, samples ‘being subjected 
to prolonged powdering under benzene or 
toluene to prevent oxidation as far as possible. 
The results are tabulated in the following 
Table ; in each ease the value for the mass 

Tabltc IV. 

Amorphous Selenium. 

(a) Grey variety. 


X 


'% M.Sc. , Thesis, Lahore, 1935. 
.Sc., Thesis , Lahore, 1935. 
iatti , Nature , 1934, 134, 497. 


Size of particles 

- X * 107 

before removing 
the oxides 

— X x 107 
after removing 
the oxides 

Mass metal 

3*01 

3 -0f» 


2*89 

3 *05 

0 -7 p. 

2*73 

3*01. 

0 -55 p. 

2*69 

3 * 0 1 

0 -35 ,u 

2*69 

3 >01 


(b) Red variety. 


Size of particles 

~X x l° 7 

before removing 
the oxides 

, 

- x x 10 7 

after removing 
the oxides 

Mass metal 

3*03 

3 -03 

0 *6 /a 

3*0.1 

3 -01 

0 *35 ix 

2*61 

3 -00 


metal was completely recovered after washing 
the samples in hydrochloric acid solution. 

Also these results are conclusive evidence 
that the decrease of diamagnetism, originally 
attributed to an influence of the particle 
size, is an impurity effect owing to a contami- 
nation of particles by oxides. In this connec- 
tion Kohlschiitters experiments on silver 
sols 17 should be mentioned, only in 
order to show, how far the presence of a 
very little quantity of oxidised matter can go 
in shamming a physical phenomenon. These 
sols differ in colour according to the glass 
vessels in which they are prepared ; they 
are from reddish- violet to dark blue in Jena 
glass and from yellow-brown to rose-red in 
ordinary soft glass. This variation in colour 
was neither due to particle size nor to conta- 
mination by substances originating from the 


16 M. R. Verma and I. C. Gupta, Cun\ Sci 1935, 

3, 611. 

17 V. Kohlschiitter, Zs.f Elect roc he mie , 1908, 14, 94. 
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material of the glass vessel, but solely due to 
a different content of Ag,0 determined by 
the adsorption relationship of the walls. 

0. Influence of Surface Coatings 

OTHER THAN OXIDES. 

IX. Carbonisation. 

As far back as 1837 it was known 18 
that carbon or at least carbonised matter 
will deposit on colloidal particles of bismuth 
when the powdering is done under water in 
such a manner that normal air containing 
carbon dioxide has access to them. . This 
is precisely what Bao 19 has done in his 
experiments, and the decrease of the diamag- 
netic susceptibility found by him after care- 
fully removing the oxides can only be due to 
carbonisation, other sources of facial impuri- 
ties having been eliminated. 

Colloidal particles of copper were prepared 
by Bao 5 by means of sparking under benzene 
and propyl alcohol. In this procedure huge 
quantities of carbon are deposited on the 
particles, often even as much as to be visible 
to the unarmed eye, and propyl alcohol 
is particularly bad in this respect. Since 
Bao has had no opportunity of decarbonising 
his samples, the result was the strange effect 
of increasing diamagnetism with decreasing 
particle size, brought about by the carbon 
impurity, the diamagnetic susceptibility of 
which ( - 5 *88 xlO -6 ) is many times higer 
than that of copper ( - 0 *082 x 10~ 6 ). 

In this connection mention may also be 
made of a paper by Bhatnagar, Mathur and 
Kapur 20 who investigated the magnetic 
properties of iron, nickel, cobalt and manga- 
nese adsorbed on carbon surfaces and found 
that due to the adsorption they lose their 
paramagnetism and become diamagnetic. 
A similar effect is of course to be expected, 
when carbon is adsorbed on the surface of 
colloidal particles of these metals. 

X. Absorption and Absorpton of Gases. 

It is obvious that also other dims of 
absorbed or adsorbed matter, especially 
gases, may have the effect of falsifying the 
magnetic measurements. Simon 21 found that 
chabasite (CaAl 2 Si 4 0 12 ) when adsorbing argon, 


1S P. A. V. Bonsdorfif, Pogg. Ami. , 305, 41 ; 1837, 42, 
325 ; quoted after Mellor, IX, 626. 

18 S. R. Rao, Ini. Jour. Phys., 1931, 6, 243. 

20 S. S. Bhatnagar, K. N. Mathur and P. L. Kapur, 
Ind. Jour. Phys ., 1928, 3, 53. 

21 F. Simon, Zs. Phys. Chemie ., 1928, 132, 456. 


showed a sudden break in the magnetic 
susceptibility on reaching the ratio of one 
molecule of argon per one molecule of 
chabasite, accompanied by a similar break 
of the iso-thermal curve. 

D. Influence of Structural Changes. 

As far as changes of the susceptibility are 
due to a change of crystal structure, we have 
to distinguish between two different possi- 
bilities. 

If the change of structure is due to 
distortion, drawing, annealing, etc., without 
the lattice arrangement being entirely con- 
verted, we have to expect a gradual altera- 
tion of the magnetic properties as the corres- 
ponding stresses increase. Such influences 
on macrocrystals have been observed by 
Bitter 22 and by Lowance and Constant 23 who 
found that as an indicator of stresses the 
susceptibility is particularly sensitive. A 
similar influence in the microcrystalline 
region appears to be responsible for the 
dependence of the susceptibility of graphite 
on the size of the particle (Section XIV). 

If, however, the crystal changes directly 
to a different structure, we have to expect 
an abrupt, not a gradual, change of the 
susceptibility on transition. Such changes 
appear to be much more frequent than 
hitherto assumed. They can simply be 
due to the pressure exerted on powdering 
or cold-working, e.g ., amorphous selenium 
changes easily from the red to the grey- 
black variety, 24 other changes, e.g., on gra- 
phite, have been established with the help 
of X-radiograms 25 ; others have been found 
out occasionally (cf. Sections XII, XIII and 
XIY) and many more, specially when the 
change is not. indicated by a change in 
colour or other obvious physical properties, 
may still be unknown. In any case the 
importance of satisfying oneself, that no 
change of structure has occurred, before 
attributing a physical phenomenon to the 
influence of mere particle size cannot he 
emphasised enough. 

XI. Lead Oxide. 


The yellow oxide of lead has a suscepti- 
bility 10 of x == — 0 *197 x 10” 6 , whereas the 


22 F. Bitter, Phys. Rev., 1930, 36, 978. /' 

23 F. K. Lowance and F. W. Constant, PhypT Rev . , 

1931, 38, 1547. / 

24 P. V. Schrott, Phys. Zs ., 1907, 8, 42./ 

25 G. A Sahara, Scient . Pap. Inst . P hyp', and Chem. Res. 

w., 1922,1, 23. X 
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red variety has a value of x = — 0 ’211 
X 10~ 6 . This difference is not due to a 
different size of the particles, but to a definite 
change of crystal structure. Kohlschiitter 
and Scherrer 26 have finally established this 
fact by the X-ray method and confirmed 
th.e view of Applebey and Reid, 27 who con- 
cluded from crystalline and optical charac- 
teristics that the red oxide is uniaxial and 
rbombie and has a negative optical charac- 
ter;, whereas the yellow one is biaxial, 
rliombie and positive. 

XII. Antimony. 

Most interesting in this connection is the 
work of Prins, 28 who has been regrettably 
misquoted by Rao. 29 The result of Prins s 
work is not, as alleged by Rao, that the 
diamagnetic susceptibility of colloidal anti- 
mony is smaller than that of the mass metal, 
but on the contrary, Prins has verified that 
his £C amorphous 55 antimony is identical 
with Gore’s “ explosive ” antimony and of 
a structure different from that of the mass 
metal ; it is therefore definitely not colloidal, 
i.e., consisting of small particles which are 
otherwise of the same structure as the mass 
metal is. Prins has not failed to state 
expressly that the different value of the 
diamagnetic susceptibility (not a continuous 
decrease !) is exclusively due to the altered 
structure and that this is corroborated by a 
change in the electron diffraction pattern 
as well as by the work of Cohen and Streng- 
ers, 30 who have directly measured the heat 
of crystallisation liberated on transition from 
the amorphous to the crystalline state. 

On the other hand, new experiments of 
Yerma and Haque have established the fact 
that colloidal powder of antimony retains 
its crystal structure and is not amorphous. 
Powders of 0*4 to 0 diameter were 
sealed in a vacuum tube and the torsion in 
the magnetic balance measured. If they 
were amorphous, they should change into 
the crystalline variety at about 120°-150° 0. 
andL the corresponding change of the magne- 
tic properties should ensue. In fact heating 
npto 360° C. did not produce any alteration 


26 v. Kohlschiitter and P. Scherrer, Flelv. Chim. Acta., 
.1924, 7, 337. 

* A >7 M. P. Applebey and R. D. Reid, Jour. Chem. Sec., 
2129. 

Nature , 1935, 136, 299. 

<1 ' Cur?\ Sci 1936, 4, 573. 

1 Th. Strengers, Zs. Phys. Chem., 


in the torsion, which proves that no change 
of crystal structure occurred and the samples 
had remained crystalline when being pow- 
dered. 

XIII. Bismuth. 

Here comes also the evidence which has 
lately been collected to show a kind of 
superstructure in the crystal lattice of 
bismuth. It is clear that, if a macroerystal 
consists of microcrystals, particles of sizes 
corresponding to that of one or more micro- 
crystals should display physical properties 
different from those in size below that of a 
microcrystal. A transition between these 
sizes would then he equivalent to a certain 
change of structure and on passing that 
critical size an abrupt change of the suscepti- 
bility may ensue. 

Goetz and Focke 31 found that in bismuth 
crystals infected by foreign atoms these 
foreign atoms tend to arrange themselves 
on the boundaries of groups of atoms thus 
producing surface effects on these micro- 
crystals. Focke, 32 infecting bismuth crystals 
with polonium atoms, which he then observed 
with the help of a Geiger counter, found that 
the polonium had come into a regular order, 
the atoms arranging themselves in planes 
distant by 0-54jtx parallel to the Jill) plane 
and 0*90^ parallel to the (111) plane. 

So far magnetic evidence in support of a 
superstructure in bismuth crystals has not 
been obtained. 

Lane 33 has conducted magnetic experi- 
ments on bismuth films of various thicknesses. 
Although for several reasons 34, 35 his experi- 
ments do not prove what they were intended 
to prove, i.e ., that the susceptibility is 
independent of particle size, which fact has 
been otherwise established in the meantime 
(cf. Sections II and IV), on checking his 
results Goetz 34 found that the first few 
thousand layers of bismuth atoms deposited 
as film on a plate show rather an amorphous 
structure entirely different from the ordi- 
nary crystal structure assumed by the atoms 
deposited later. This case seems similar 
to that of amorphous antimony (Section 
XII), and a definite change of the magnetic 
properties is to be expected, if one succeeds 

31 A. Goetz and A. B. Focke, Phys. Rev., 1934, 45, 
170. 

32 A. B. Focke, Phys. Rev., 45, 219 ; 1931, 45, 623. 

33 C. T. Lane, Nature, 1932, 13D, 999. 

34 A. Goetz, Nature, 1933, 132, 206. 

35 S. R. Rao, Nature, 1933, 132, 207. 
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in obtaining particles consisting entirely 
of such amorphous bismuth. 

XIV. Graphite. 

Similar evidence for the existence of a 
superstructure as in the case of bismuth 
exists also in that of graphite. Also here 
Goetz 36 thinks the existence of groups of 
atoms in the crystal possible, mainly in 
consequence of the work of Krishnan and 
Ganguli, 37 who found that in a graphite 
crystal, which has a layer lattice, foreign 
oxygen atoms arrange themselves between 
the layers, thus affecting the susceptibility 
perpendicular to the layers, but not that 
along the basal plane. This evidence, though 
in complete accord with our view, appears 
still to require further corroboration, parti- 
cularly in view of the fact that the earlier 
experiments on graphite performed by Para- 
masivan 38 , Vaidyanathan 39 , Rao 19 andMiwa 40 
do not seem to be sufficiently decisive to 
serve as basis of a theory. 

Apart from this the dependence of the 
diamagnetism of graphite on particle size 
seems to have quite a natural explanation, 
which was also first suggested by Krishnan 
and Ganguli 37 . Graphite ( cf . the Introduc- 
tion) with its layer lattice is a transition 
case of linkage, the metallic bonds occurring 
only along the c axis, i.e., perpendicular 
to the basal plane, whereas in the basal plane 
the linkage is of a honiopolar type. This 
causes a strong anisotropy of the physical 
properties, particularly of the magnetic 
susceptibility, the statements in literature 41,42 
of the value of X 1 /X 2 varying from 1/28 


3G A. Goetz, internal. Conf. on Phys 1934 (Phys. 
Soc. Land.), 2 , 62. 

37 K. S. Krishnan and N. Ganguli, Carr. Sci., 1935, 
3 , 472. 

3S S. Paramasivan, I nd. Jour. Phys., 1929, 4, 139. 

39 V. I. Vaidynathan, Mature, 1929, 124 , 762; 1930, 
125 , 672 ; hid. Jour. Phys., 1930, 5 , 559. 

40 M. Miwa, Sci. Rep. Tohoku Imp. Univ ., 1934, 23, 
242. 

41 B. C. Guha and B. P. Roy, hid. Jour. Phys., 1933, 
8 , 345 ; K. S. Krishnan, Phys . Rev., 1934, 45 , 115. 

42 A. Goetz, A. B. Focke and A. Faessler, Phys. Rev., 
1932, 39 , 169, 553; A. Goetz and A. Faessler, Phys. 
Rev., 1932, 40 , 1053 ; A. Goetz, Phys. Rev.. 1934, 45 , 
282. 


to 1/57. It is further known that on decreas- 
ing particle size the distance between the 
successive layers gradually increases 40 , which 
indicates a weakening of the bonds along the 
c axis and a corresponding perturbation of 
the crystal structure in this direction. This 
would easily explain the decrease in diamag- 
netism with decreasing particle size, and 
preliminary measurements of Krishan and 
Ganguli 37 appear to confirm that y 2 dimi- 
nishes with decreasing particle size, whereas 
Xi is indepenent of it. 

XV. Other Substances. 

Honda and Shimizu 43 found a change of 
diamagnetism of copper and tin on cold- 
working. In this case the crystal structure 
was forcibly changed or at least severely 
disturbed, which accounts easily for the 
effect observed. This is supported by experi- 
ments of Rao 44 , who has shown that the 
paramagnetism of the white crystalline tin 
turns gradually into the diamagnetism of 
the tin atom, as on progressive powdering, 
the crystal structure is gradually destroyed. 
It appears also possible that owing to the pres- 
sure exerted on powdering the white tin was 
partly converted into the diamagnetic grey 
variety. 

On the other hand, when the powders or 
films to be examined are obtained not by 
grinding, but by chemical precipitation or 
by electrolytic or mechanical deposition, small 
sizes of particles or thin layers of films 
cannot be expected to have the same struc- 
ture as the mass substances, due to the proper 
crystal structure being capable of formation 
only, when a greater number of atoms are 
present. Lately, for many metals a large 
amount of evidence has been collected on 
this point 45 , which cannot fail to demand 
due consideration in the examination of 
the magnetic properties of colloidal particles. 


43 K. Honda and Y. Shimizu., Nature, 1930, 126 , 990 ; 
1935, 135 , 108. 

4i S. R. Rao, Proc. hid. Acad. Sci., 1934, 1, 123. 

45 Cf. General Discussion of the Faraday Society 
on “ The Structure of Metallic Coating Films and 
Surfaces”, Trans. Far. Soc., 1935, 31 , 1043-1290 ; 
particularly: — G. I. Finch, A. G. Quarrel and H. Wilman, 
Trans . Far. Soc., 1935, 31 , 1051 ; E. N. da G. Andrade, 
Trans. Far. Soc., 1935, 31 , 1137. 
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On the Physical Properties of Crystals. 

By A. Ganguli. 

( Chemical Laboratory , College Dupleix, Chandernagore.) 


rpHE most characteristic feature of a crystal 
is its geometrical form. This is not a 
matter of mere coincidence but is specific 
with the nature of the internal bondage 
between the various units in the lattice. 
The crystal structure thus corresponds to 
minimum potential energy 1 and is thermo- 
dynamically the most stable one. The 
energetics of crystals have been studied by 
Born and others 2 and depend on the nature 
of crystals having (1) heteropolar or ionic 
lattice, metallic lattice being a special case 
with electrons as the negative ions ; 

(2) dipole lattice, e.g ., the halogen acids ; 

(3) molecular lattice of neutral atoms, e.g,, 
organic crystals. Of these those of class (1) 
have been studied in detail and the free 
energy and equation of state have been 
derived. Thus at absolute zero 

E = — ~ + Ce + gir -f € 

where 8 is the lattice distance, K, C, C' are 
constants. The first term is the Coulomb 
energy, the second a repulsive energy term, 
the third van der Waal dipole-dipole-polari- 
sation energy term and the last null-point 
energy. Besides these there may be other 
terms involving higher inverse powers of S. 
The above equation may be used for the 
calculation of free energy, minimum dis- 
tance of approach, pressure and cohesive 
force. Thanks to Sommerfeld, Bloch, Peierl 
and others, 3 the theory of metals has been 
well established and it has been possible to 
account for conductivity and other pro- 
perties on the concept of free electrons, the 
motion of which is somewhat restricted 
by c interaction terms’. Wave-mechanical 
method has also been applied to complex 
crystals by Hund, Mulliken, Pauling and 
others. 4 

The properties of crystals as predicted by 
theory are not always borne out by experi- 
ment and several anomalies have been 
observed. In fact Smekal 5 has classified 
these as structure-sensitive, semi-sensitive 
and insensitive. The last are in accord 
with theory and these include density, 
refractive index, elastic properties, specific 
heat, conductivity, etc. The first are selec- 
tive and show wide departure from theory. 
To these belong plasticity, tensile strength 


and some anomalous dielectric and magnetic 
properties. The second is intermediate 
between the first and the last, for instance, 
conductivity of non-metallic crystals, difu- 
sion, X-ray extinction, etc. According to 
Darwin, 6 intensity of X-ray scattering alone 
may serve to distinguish perfect crystals 
from imperfect ones. The ideally perfect 
crystals we have for integrated reflection 


— A . i -p i . i + cos 1 2 6 0 
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and for ideally imperfect ones 
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where 

X = Xumber of crystal units per unit 
vol. ; F = Scattering factor per unit 
cell ; e,m,c have their usual significance ; 
6 = Glancing angle ; 6 0 = Bragg angle ; 
A = Wave-length ; jjl = Linear absorption 
coefficient. 

Beal crystals are usually intermediate be- 
tween two extreme cases. 


The classification due to Smekal is not 
also rigid. As a general rule structure- 
sensitive properties tend to become in- 
sensitive with rise of temperature, while 
cold-working has just the opposite effect. 
Again some apparently sensitive properties 
become insensitive, for instance, elastic 
after-effects and dielectric anomaly become 
structure insensitive in the case of single 
crystals. 7 

The most marked discrepancy has been 
observed in the case of plastic deformation, 
and cohesive strength even for single 
crystals. It was, however, noted by Joffe 8 
that deformation is attended with elongation 
of Laue spots (asterism) which is attributed 
to the breaking up of the single crystal 
into smaller single crystals. It reminds 
one of the fibrous structure. The destruc- 
tion limit decreases rapidly with rise of 
temperature and reaches zero at melting 
point. The occurrence of lattice curvature 
may be explicable if we assume with Taylor 
and Yamaguchi that they have a local 
character and are due to slip over a limited 
region. 

The discrepancy between the theoretical 
and observed value of cohesive strength is 



September 1936] 


CURRENT SCIENCE 


129 


still greater. Thus cohesion for rock-salt is 
only *4kg/mm. 2 as compared to the calculated 
value 300 kg/mm. 2 Joffe 9 explains this as 
due to the surface cracks and showed that 
much better agreement can be obtained if the 
surface be dissolved out. His observations 
have been criticised by Polanyi and Ewald. 

Structure sensitive properties find no 
explanation on the theory of ideal solid 
state. Since ideal crystals are dynamically 
most stable, real crystals which are imperfect 
should be pseudo-stable. Pseudo-stable im- 
perfect crystals may occur at ordinary 
temperature and a sort of secondary struc- 
ture due to temporary grouping (as in 
liquids) may also be possible. Low tempe- 
rature favours the formation of these 
pseudo-stable configurations which tend to 
become transformed into the stable ones 
with rise of temperature. Application of 
pressure may cause a single crystal to take 
up a crystallite structure like that of glass. 
Bridgmann 10 considers that at high pressure 
lattice itself may be destroyed and the 
crystal converted into a jelly (which again 
may be regarded to have a crystallite struc- 
ture). 

Bragg 11 has proposed another ingenious 
mechanism for the formation of real 
crystals. The repulsive forces within crystals 
may be directive and this may lead to 
asymmetry. With the lowering of tempera- 
ture the crystal may be subject to strains 
which may lead to secondary grouping 12 
and may also account for the cracks and 
flaws suggested by Smekal. Other instances 
of directive forces in molecular physics are 
not wanting and the above hypothesis 
may be of interest. 

Causes of imperfection in real crystals may 
thus be reviewed as follows : (1) Mechanical 
distortion during growth of crystals (flaws, 
crevices, cracks). (2) Accumulation of 
stresses detected in metallic crystals. 
(3) Incorporation of impurities which may 
be hardly avoided. 

The existing theories of real crystals are : 
(1) Mosaieitv due to (i) primary and second- 
ary flaws (Smekal), (ii) surface contraction 
and secondary structure, (iii) Darwin’s 
theory, (iv) Apparent mosaicity due to 
lineage structure (Buerger 13 ) ; (2) Griffith’s 
theory of cracks extended by Orawan 14 ; 
(3) Inner adsorption (Balarew 15 ). Each of 
these has its merits and demerits adequately 
discussed lately. Brief mention of these 
will now be made. 

gmekal considers the ideal lattice as 


thermodynamically most stable and the 
flaws and cracks are due to defective growth 
and presence of impurities. These primary 
flaws may subsequently give rise to secondary 
flaws of microscopic dimension either by 
alteration of temperature or by mechanical 
effects. Properties of crystals depend on 
the condition of crystallisation and the 
anomalies may be readily explained. Struc- 
tural flaws may actually be detected. The 
following criticism against Smekal’s theory 
may however be advanced. Variation of 
density (Goetz), anomalous behaviour in 
connection with electrical conduction and 
low tensile strength cannot be quantitatively 
explained. Dimension and shape of blocks 
due to flaws are vague. 

Zwicky assumes that real crystals are 
dynamically most stable and Goetz has 
advanced the following arguments in favour 
of the group structure : (i) Observation of 
lines and markings of etch figures, (ii) per- 
sistence of paracrystalline structure in 
liquids a few degrees above the melting 
point, (iii) difference in behaviour of crystals 
partly within and partly outside magnetic 
field, (iv) presence of a critical concentration 
of impurities, (v) difference in coefficient 
of expansion measured by optical and X-ray 
methods, (vi) size effect on certain properties 
and the existence of critical size. Buerger 
opines that the above evidences are fallacious 
and the secondary structure theory is based 
on misinterpretation of observed facts, all of 
which can be explained otherwise. The main 
objection is that theory is based on a erro- 
neous calculation of energy (Orawan), and 
the ideal lattice is thermodynamically most 
stable. This is borne out by the fact that 
mosaicity is not a constitutional property 
and Ewald and Renniger 16 have been able 
to prepare ideal crystals of rock-salt which is 
ordinarily mosaic. Crystallographic consi- 
derations are also against the secondary 
structure hypothesis. 

Buerger’s theory is based on observational 
evidences and its origin is not clearly under- 
stood. Darwin’s theory is also not free 
from objection. Existence of crystals small- 
er than the critical size according to Darwin’s 
model and certain difficulties as regards 
crystal formation may be cited as serious 
objection against Darwin’s theory, which 
also presumes the crystallite structure for 
imperfect crystals. 

It is interesting to study the effect of im- 
purities on the physical properties. Foreign 
matters can hardly be avoided during 
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the growth of crystals and these have been 
considered responsible for cracks by Smekal 
and of secondary structure by Goetz. The 
impurities may either form solid solutions 
and may go the same space lattice as the 
mother atoms (Ag in Cu) may give rise to 
super-lattice as in alloys, form layers or 
lacunes in crystals or accumulate at the 
boundary of groups or build up adsorption 
layers superficially or internally or both. 
In either case these may disturb lattice, in 
some cases these may give rise to the formation 
of minute crystals (as in glass 17 ) or distort 
the crystalline form and change the dimen- 
sion and form of crystal structure. Their 
presence may also bring about a re-distribu- 
tion of energy and hence result in stable 
forms other than perfect lattice. Removal 
or rearrangement of impurities may be 
effected by heat or other agencies and thus 
lead to a more perfect structure. Cold- 
working may have the reverse effect. Special 
care taken to exclude impurities may yield 
ideal crystals. It may be noted that the 
inequality in thermal expansion measured 
by optical and X-ray methods disappears 
if impurities are absent. Details of the 
effect of adsorbed matter on crystal struc- 
ture and properties of crystals will be 
discussed elsewhere. 

In conclusion it may be observed that real 
crystals are usually different from ideal 
ones which can be obtained only under 


SCIENCE [September 1936 

special circumstances. Absolutely pure crys 
tals should ordinarily have ideal lattice as 
the most stable, but pseudo-stable imperfect 
crystals may also occur at ordinary tempera- 
ture. None of the existing theories are free 
from defects. A satisfactory theory is how- 
ever difficult to propound unless the role of 
impurities is properly understood. In fact 
the study of imperfect crystals reminds one 
of colloidal substances on the one hand and 
of liquids on the other. 
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India’s Mineral Wealth.* 


T HE excellent account of India's mineral 
industry prepared by Dr. Coggin Brown 
should be in the hands of all those interested 
in the subject whether they be geologists, 
mining engineers, mine owners or mineral 
buyers, or those interested merely in the 
resources of the country. Dr. Coggin 
Brown’s many years of service in India and 
Burma, with the Geological Survey, is a 
guarantee of the reliability of the subject- 
matter, more especially as he was always 
concerned more directly with the economic 
side of Indian geology. He displays here 
that facile ability with his pen, which is 
noticeable in his past work, to assemble the 
principle features of each subject in such a 


* India's Mineral Wealth , By J. Coggin Brown. Oxford 
University Press. Pp. 335 ; Rs. 10. With 6 maps and 8 
plates. 


wav as to make its reading both interesting 
and pleasurable. 

The four parts of the book deal in succes- 
sion with the mineral fuels, the metals and 
their ores, other useful minerals, gems and 
semi-precious stones. Each mineral is taken 
in turn, its mode of occurrence described, and 
an outline of each separate industry given, 
wherever possible. The whole work is nicely 
balanced. The only criticism which may 
he made is that the geological map of Bihar 
and Orissa might have been brought up-to- 
date. 

There is a liberal supply of graphs and 
tables to illustrate the production of most of 
the minerals. 

The list of selected papers at the end of the 
volume should be useful to those interested 
in any particular subject. 


J. A. Dunn, 
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A New Technique of Complementary 
Filters for Photographing the Raman 
Spectra of Crystal Powders. 

The discovery of Menzies and Bar that 
crystal powders yield Raman lines even so 
as large single crystals themselves was a step 
in advance in the experimental study of the 
Raman spectra of solids. The chief handicap 


of this method when using the unfiltered 
radiations of the mercury arc as the exciting 
source, is the heavy continuous spectrum 
which causes rapid fogging of the photo- 
graphic plate so that, in general, only the 
more intense lines are distinctly recorded. 
Attempts have not been wanting to devise a 
suitable technique to get over this difficulty, 
and mention may be made in this connection 



Fig. 1. 
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to the work of Krishnamurti on the Raman 
spectra of crystal powders. It is neverthe- 
less true to say that the measure of success 
achieved has not been very considerable. 


The results of the study of the Raman 
spectra of some typical solids by the new 
technique will appear shortly in the Proceed- 
ings of the Indian Academy of Sciences. 


Recently, while engaged in the investiga- 
tion of the Raman spectra of some compounds 
of the ammonium group, I have found that 
by a slight modification of the usual powder 
method, it is possible to record the Raman 
spectra of solids with as much clarity and 
completeness as in the case of liquids. In 
principle, it consists in employing a strictly 
monochromatic beam for excitation, and 
absorbing this particular wave-length from 
the scattered light before the latter enters 
the spectrograph. Under the circumstances, 
in the ideal case, only the Raman lines would 
be recorded on the plate, and if the substance 
is free from fluorescence, the exposure can be 
prolonged to any extent to record the com- 
plete spectral details. 

In practice, these conditions are realised 
to a fair degree .by the use of a concentrated 
solution of iodine in CC1 4 to filter oh the 
incident radiation of the mercury arc, and 
d cell of sodium nitrite (FTaN0 2 ) solution 
in front of the slit of the spectrograph. 
The exciting line in this case is A 4046 of the 
mercury arc, and is subsequently absorbed 
by the solution of NahTOo. The necessity 
for two such complementary filters will be 
evident from the photographs reproduced 
in Fig. 1, which are respectively — 

(a) the Raman spectrum of NH 2 OH.HCl 
(crystals) using the unfiltered radia- 
tions of the mercury arc ; 

(•£>) the Raman spectrum of jTH 2 OH.HC1 
(crystals) using the mercury arc 
light filtered by a solution of iodine 
in CC1 4 ; 

(c) the Raman spectrum of ]STH 2 OH.HCl 
(crystals) using the mercury arc 
light filtered by a solution of iodine 
in CC1 4 , and placing a cell of hTalSr0 2 
solution in front of the spectrograph 
slit. 

The duration of exposure in each case is also 
given against the corresponding picture. 
The present work clearly shows that the 
major cause for the fogging of the plate in 
the usual powder method, is not the continu- 
ous spectrum of the mercury arc light itself, 
but is the general illumination in the interior 
of the spectrograph when the intense exciting 
line is allowed inside. 


R. Ananthakrishnan. 

Department of Physics, 

Indian Institute of Science, 

Bangalore, 

Seirtember 7, 1936. 


Structure of Cumarin. 


In the course of a study of the dipole mo- 
ment of a series of pyrone compounds the 
moment of cumarin in benzene as solvent 
and at 20° 0. is found to be 4 *51 x .10~ 18 
e.s.u. Although the actual disposition of 
the moment vector in the molecule lias not 
yet been settled, Its value is 0*5 units more 
than that calculated on the basis of the 
normal structure for cumarin I. As in the 
case of y-pyrone, 1 this increase can be 
explained as due to an excited state II 
with which the normal molecule is in 
resonance. 


rr N 


O O 



/\^\ 

o — o 


The excited phase of the molecule will 
account for the several addition products of 
cumarin with metallic salts, the greatly 
depressed reactivity of the carbonyl group, 
and also the reduced reactivity of the 
ethylenic link in the pyrone ring. It can 
be easily seen that the excited state is but 
a modern version of the old Clayton 2 for- 
mula III, and is in consonance with the 
Robinson hypothesis of electromeric shift 

from /®\ to 0=0 such as occurs in the 


— COOH group. 


Full details will be published in the Pro- 
ceedings of the Indian Academy of Sciences. 

M. A. Govinda Raxj. 
Department of Physics, 

Indian Institute of Science, 

Bangalore, 

September 14, 1936. 


1 E. C.E. Hunter and J. R. Partington, J.C.S . , 1934, 87. 
F. Amdt and B. Eistert, Zeit. Physik. Chem ., 1935, 

31, 125. 

2 Clayton, J.C.S . , 1908,93, 524. 
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Viscosity o£ Air and Electronic 
Charge. 

The value of “e ”, the electronic charge, as 
found by Millikan in his famous oil-drop 
method is rather low as compared to that 
determined by X-ray methods. This value 
is ascribed to the uncertainty about the 
value of the viscosity coefficient of air. The 
value of the viscosity of air as measured by 
Kellstrom 1 recently, is higher than that 
taken by Millikan in his calculations to 
determine the value of “e”. When Kel 1- 
strom’s value of rj, the viscosity coefficient 
of air is substituted in Millikan’s data, a 
higher value for ec g” is obtained which is 
nearer to the value of “e” as found by other 
methods. 

We have measured the value of rj by a 
modified form of Wagstaff’s method 2 in 
which air flows through a capillary tube. 
Our value of rj is higher than that used by 
Millikan and it is interesting to note that 
our value of rj is closer to Kellstrom’s value, 
who has used the rotating-cylinder method. 
Thus the two independent methods give 
values for rj which are higher than that used 
by Millikan. 

The value of tj (a mean of 61 readings) 
as found by us is 1855-5 x 10“ 7 c.g.s. units 
at 28° C. This reduces to 1830 -8 X 10“ 7 
c.g.s. units at 23° 0. and to 1816-2 x 10“ 7 
c.g.s. units at 20° C. 

The following table gives the values for rj 
at 23° C. as determined by different observers 
and the corresponding values of C V’, the 
electronic charge, using Millikan’s data. 


Observer 

Method used 

7]X10 +7 

c.g.s. 

units 

*xio +l ° 

e.s. 

units 

Gilchrist 3 (1913) 

Rotating-cylinder 

1825-7 

4-7822 

Rapp 4 (1913) 

Capillary tube 

1822-7 

4-7704 

Millikan 5 (1913) 

Rotating-cylinder 

1822-5 

4-7704 

Harrington 0 (1916) 

Rotating-cylinder 

1822-6 

4-7704 

Kellstrom 7 (1935) 

Rotating-cylinder 

1834-8 

4-8180 

Kellstrom 1 (1936) 

Rotating-cylinder 

1834-9 

4-8180 

Authors 

Capillary tube 

1830-8 

4-8022 


A detailed report of these experiments 
will be published shortly elsewhere. 

V. D. Majumdar. 

M. B. Vajifdar. 

Physics Department, 

Royal Institute of Science, 

Bombay, India, 

August 29, 1936. 


1 Kellstrom, Phys . Rev., 1936, 50, 190. 

2 Wagstaff, Phil. Mag., 1923, 45 , 84. 

3 Gilchrist, Phys. Rev., 1913, 1, 124. 

4 Rapp, ibid., 1913, 2, 363. 

Millikan, ibid., 1913,2, 109. 

0 Harrington, ibid. , 1916, 8, 738. 

7 Kellstrom, Nature , 1935, 136 , 682. 


Synthesis of 5 : 6-Benzohydrindene. 

With the expectation of finding out a new 
method for the synthesis of 1 : 2-Cyclo- 
penteno-Phenanthrene, which is the parent 
C-skeleton present in the sterols and bile 
acids, the following preliminary attempt in 
that direction was made starting from 
hydrindene. The scheme though failing in 
the original project is undoubtedly interest- 
ing in its application for the synthesis of 
polycyclic carbon ring compounds. 

Succinic anhydride condensed with 
hydrindene in presence of anhydrous alumi- 
nium chloride giving mainly y-Keto-y-5- 
hydrindyl-w-butyrie acid (m.p. 123-124°), 

this on reduction by the Clemmensen method 
gave y-5-hydrindyl-w-butyric acid (m.p. 56°) 
which on cyclisation with 85% sulphuric 
acid gave 6 : 7 -Cyclopenteno-l-Keto-1 : 2 : 3 :4- 
tetrahydronaphthalene (b.p. 167°/6 mm.). 
This Keto compound was reduced by the 
Clemmensen method to 6 : 7-Cyclopenteno- 
1:2:3: 4-tetrahydronaphthalene (b.p. 
125-12 6°/6 mm.), which on Selenium de- 
hydrogenation at 300-340° yielded 2:3- 
Cyclopentenonaphthalene, i.e., 5 : 6-benzo- 
hydrindene, m.p. 94°. Picrate golden yellow 
needles, m.p. 120-121°. The method is being 
extended for the synthesis of polycyclic 
hydrocarbons. The experimental details will 
be published in a chemical journal in due 
time. 

S. 0. Sen Gijpta. 

Chemical Laboratory, 

Presidency College, 

Calcutta, 

August 21, 1936. 
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Amino-Acid Dehydrogenases in 
Germinating Seedlings. 

The importance of asparagine and glutamine 
in the nitrogen metabolism of the germi- 
nating seedling was established by the 
classical researches of Schulze and confirmed 
by the later work of Chibnall and others. 
It is usually assumed that these amides 
are formed by the combination of the 
corresponding acids with ammonia arising 
from the deamination of other amino-acids, 
though little is known of the mechanism of 
such deaminisation. 

Recent work, notably that of Krebs 1 and 
Bernheim and Bernheim, 2 has demonstrated 
the part played by dehydrogenases in oxi- 
dative deaminisation in animal tissues ; 
.Krebs 3 and Weil-Malherbe 4 have postulated 
two separate mechanisms involving de- 
aminases which would lead to the forma- 
tion of glutamine in such tissues, though 
the presence of the latter in the animal 
organism has not yet been definitely de- 
monstrated except in certain detoxications. 
It is obviously of importance to ascertain 
if there is any evidence of the existence of 
similar mechanisms in germinating seedlings 
in which amide synthesis is a well-established 
fact. 

Dehydrogenase activity was tested for 
by the Thunberg’s methylene blue technique. 
M/10 solutions of the following amino-acids 
were used as substrates: glycine, l ( + )-alanine, 

Z (— ) -leucine, l ( — ) -histidine, l ( — )-tyrosine, 
l ( — )-aspartic acid, and l (+)-glutamic acid. 
The experimental material was prepared by 
grinding up two days’ old seedlings with 
0 -87 % dipotassium phosphate, pressing 
through muslin and centrifuging the extract. 

It was found that the only amino-acids 
that have a definite accelerating action on 
the reduction of methylene blue by the 
extracts are glutamic acid and alanine. 
The following tabie shows the results of a 
typical experiment with the seedlings of 
Phaseolus mungo (green gram). The times 
given are for the decolourisation of 0 *5 ml. of 
a 1/5000 solution of methylene blue by 
0 -5- ml. of the plant extract in the presence 
of 0*2 ml. of M/10 amino-acids. 


Substrate added 


Period of 
decolourisation 


0.2 ml. Glutamic acid . . 7 mins. 

0.2 ml. Alanine . . 10 mins. 

Ho substrate . . 16 mins. 

The effect of alanine is not sufficiently 
marked, the Thunberg factor “I” being less 


than one, to infer with certainty the exist- 
ence of a specific dehydrogenase for this 
amino -acid. Even the glutamic acid de- 
hydrogenase is limited in its distribution, 
it being found only in three out of the 
seedlings of several species examined, viz., 
in Phaseolus mungo (green gram), Phaseolus 
radiatus (black gram), and Pisum sativum 
(pea). From extracts of two day old 
seedlings of these species, the dehydrogenase 
can be obtained in cell-free solution by 
filtration of the centrifuged extract through 
paper pulp. The optimal reaction for the 
action of the enzyme is pH 7-8, while below 
pH 5 *8 it has no. activity. Manometric 
experiments show, that the enzyme is capable 
of oxidising glutamic acid in tiie presence of 
molecular oxygen also. The products of 
oxidation as well , as the connection of the 
enzyme, if any, with glutamine formation 
are being investigated. 

M. Damodaran, 

K. Ramakrishnan Hair. 
University Biochemical Laboratory, 
Chepauk, Madras, 

August 17, 1936. 


1 Krebs, Biochem. 1935, 29 , 1951. 

2 Bernheim and Bernheim, /. Biol. Chetn. y 1932, 96 , 
325 ; 1934, 106 , 79 ; 1934, 107 , 275. 

3 Krebs, Biochem . 1935, 29 , 1620. 

4 Weil-Malherbe, Biochem. 1936, 30 , 665. 


Relative Digestibility of Caseins in their 

Artificial and Natural Environments. 

An ultra-microscopic study of milks from 
various species of animals reveals large differ- 
ences in the dispersion of casein particles. 
Of the milks examined so far the buffaloe’s 
milk has the lowest dispersion of casein 
■while that from the ass has its casein dis- 
persed to the highest extent. The albumin 
content of a milk generally increases with 
the extent of dispersion of its casein particles, 
the higher the dispersion the greater the 
albumin content. Ass’s milk possesses the 
highest amount of albumin, thereby offering 
effective protection to the highly dispersed 
casein particles. 

From the point of view of digestion it is 
reasonable to expect a higher digestibility 
in the case of milks which exhibit a higher 
dispersion of their proteins. A comparative 
study of the in vitro digestion of milks from 
the cow and the ass, has shown that ass’s 
milk is about one and a half times more 
digestible than that of the cow. It was of 
interest to determine if the caseins prepared 
from their respective milks continued to 
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maintain their digestibilities when they were 
redispersed in an artificial environment 
(phosphate buffer). In the course of this 
experiment, many interesting points of differ- 
ence between the two caseins, revealed them- 
selves. As compared with cow’s casein it was 
difficult to redisperse the casein from ass’s 
milk in the M/15 phosphate buffer (pH 7*7); 
and it is therefore clear that although the 
same buffer and the same concentration of 
the two caseins were used for the digestion 
experiments, the substrates were, therefore, 
not dispersed to the same extent. Ass’s 
cajsein is much harder and denser than cow’s 
casein prepared and purified under the same 
conditions. The casein particle in ass’s 
milk exhibits a powerful tendency to aggre- 
gate and the exceptionally high ratio of 
albumin to casein (1 : 2) is Nature’s provision 
to protect the highly dispersed casein particles 
and keep them from coalescing. 

It has been found that the rate of digestion 
of albumin from ass’s milk is only a fifth of 
the rate at which ass’s casein is digested. 
This circumstance is of great importance 
from the point of view of digestion of the 
casein particle since the albumin continues 
to offer colloidal protection until the casein 
attains a reasonably advanced stage of 
degradation. 

K. Bhagvat. 

M. Sreenivasaya. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

September 14, 1936. 


An Ageotropic Mutation in X-Rayed 
Rice. 

In the course of studies on the mutations 
obtained in X-rayed rice, a plant with a 
prostrate habit was isolated in the second 
generation of plants raised from one of the 
pure lines, Co. 4, the dry seeds of which had 
been exposed to X-rays for one hour under a 
Coolidge tube with copper anti-cathode 
operated at 53 kv. and a tube current of 
10-11 m.a. at a target distance of 17 cm. 
without filter. Only a few seeds were 
obtained from this plant as by the habit of 
the plant, most of the seeds had fallen into the 
field. The seedlings raised, from the seeds 
in the usual swampy seed-bed were of two 
kinds, -the natural erect ones and the prostrate 
ones like the parent. In the prostrate type 
the inclination of the shoots did not present 
any regularity as it was in all directions. 
The seedlings were later transplanted in 


regular plots. Generally rice seedlings grow 
erect after they strike root, which will be in 
about a week after transplantation. In 
this particular progeny it was found that 
while many of the seedlings were growing in 
an inclined direction, some were like the 
normal seedlings growing erect. The segre- 
gation was a mono-hybrid one, indicating the 
dominance of the prostrate habit. 

Observed Expected 
(3:1) 

Prostrate . . 2S 30 

Erect 12 10 


These prostrate plants are unique and are 
different from the type described by Ramiah 
(1930) where the prostrate habit of the plant 
was due to the spreading nature of the 
tillers. During the heading time, the tillers 
bend at the nodes and become erect and 
later on again assume' a spreading habit at 
maturity. The type described here, on 
the other hand, presents an appearance of a 
plant completely or partially lodged without 
any bending or curving in any of the nodes 
against gravity. It resembles the Tazy’ 
plant described by Jenkins and Gerhardt 
(1931) in maize where the prostrate nature 
of the plant was suggested by Eyster (1934) 
and later on by Overbeek (i936) as due to 
the stem being ‘ ageotropic ’ or gravitationally 
indifferent. 

Seeds of one of this prostrate plant and of 
the normal Co. 4 strain from which this 
mutation arose, were sown in a line centrally, 
each in a separate pot. As soon as the tip 
of the seedlings were visible above the surface 
of the soil, both the pots were tilted and kept 
in a horizontal position with the soil surface 
vertical. While the seedlings from the 
prostrate plant grew horizontally, the normal 
seedlings curved up and grew vertically 
(Fig. 1). In another set both the pots were 
hung inverted, top downwards soon after 
germination. The prostrate plant progeny 
grew downwards while the normal seedlings' 
bent flat in their attempt to grow vertically 
upwards against gravity. 

Fig. 2 shows the same control and prostrate 
progenies sown in a pot and allowed to grow 
without any change in the position of the 
pot. While the seedlings of the control are 
erect, those of the prostrate show inclination 
to the vertical. This inclination is more- 
enhanced if these are raised in wet seed-bed. 

The progeny of all the plants both erect 
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Fig. 1. 

Normal Seedlings. Ageotropic Seedlings. 



Fig. 2. 


and prostrate are being grown this season 
for confirmation of their behaviour in inherit- 
ance. While in the case of maize, the gene 
for ‘lazy' is a simple mendelian recessive, in 
this case with rice it appears to be a simple, 
dominant. The fact that parallel mutations 
are in some cases dominant and in other 
cases recessive is still mysterious and requires 
investigation. Studies on the response of 
this ageotropic mutant to light are under 
progress. 

Though the mutation described above was 
derived from the material that was subject- 
ed to X-rays the possibilities of such a 
mutation occurring independently in nature 
are not entirely ruled out but so far as the 
authors are aware no record has been made 
of such a mutation occuring in rice. 

K. Bamiah. 

X. Parthasarathi. 
Agricultural Department, 

Coimbatore, 

August 17, 1936. 


Eyster, W. H., B i bliogra pkica geuetica , 1934, 9, 215. 
Jenkins, M. T., and Gerhardt, Ag. Expt. St. Iowa. 
Slat . Coll. Bull., 1931, 138, 123. 

Overbeek, Van Y., Jcur. Heredity 1936, 27, 93-96. 
Ramiah, K., Mem. Dept. Ag., 1930, 18, 212. 


Visibility of Ultrasonc Waves in Liquids. 

The theory regarding the visibility of 
ultrasonic waves as given by X. S. Xagendra 
Xath, which is under publication in the 
Proceedings of the Indian Accademy of Sciences 
for September, has been verified by me in 
this laboratory. 

The earliest observations were made by 
Hiedemann and his collaborators at Koln, 
and later by Bar at Zurich. Parallel mono- 
chromatic light falls on one face of a cell 
containing a liquid through which ultrasonic 
waves of frequency 7-164 x 10 G c./s. are 
passed. On the opposite face a microscope 
is placed, focussed on the optical grating 
formed by the sound waves. Stationary 
waves were used throughout. 

The grating pattern of the field was 
obtained for one position very near the cell 
and the pattern repeated itself on moving 
the microscope through a distance corres- 

ponding to d = ~ L - r — where A* and A are the 

wave-lengths of sound and light respective- 
ly. Even at multiples of this distance, 
there was repetition of the pattern. This is 
in conformity with the theory put forward 
by Xath for the periodicity of the pheno- 
menon and observed for the first time. 

It was also noticed that at exactly half 
the distance required for the pattern to 
repeat, the fringes observed were doubled. 
At all other positions of the microscope 
only a constant intensity of the field was 
observed. This periodicity of the pheno- 
menon gives yet another method for deter- 
mining the velocity of sound in a liquid 
very accurately, for if we know d and A, A* 
and hence v the velocity of sound can be 
calculated from the known frequency of 
vibration of the quartz. Thus for the 
frequency 7 *164 X 10° c. /s. the velocity of 
sound for the following liquids were 
obtained : 


Benzene 

CCi 4 

wi-xylene 
and Anisol 


1302 m./s. at 25° C. 

918 m./s. ,, 

1320 m./s. ,, 

1441 m./s. „ 


S. Parthasarathy. 


Indian Institute of Science, 
Bangalore, 
September 22, 1936. 
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REVIEWS. 


Dielectric Phenomena in High Voltage 

Cables. By D. M. Robinson. (Chapman & 

Hall, London), 1936. Pp. 137. Price 15sh. 

This book deals with what must have 
appeared to be one of the most obscure 
subjects ever confronting applied science. 
It does not deal £i with the art of the cable- 
maker nor with the processes involved ” 
which is rather surprising in spite of the title 
but the subject-matter forms a fascinating 
account of the problems arising in connection 
with paper insulated cables and the way 
in which the different methods of failure 
have been identified and classified, and the 
various causes of failure have been brought 
to light. 

Perhaps, the most arresting feature of 
cable-making is the multitude and complexity 
of the problems arising from such an appa- 
rently simple contrivance as a conductor 
insulated with paper and sheathed with lead 
and the enormous amount of investigation 
work arising from them. This work has 
invaded all fields of science such as the 
metallurgy of lead and copper, the chemistry 
of rubber and oils while an idea of the 
extensive detail of the investigators may be 
gleaned from the extent of work done on 
wire-drawing alone — under this heading has 
been studied the deformation and change 
of stress distribution with the number of 
passes through the die, the life of the die in 
connection with the lubricant used and, 
unless we are mistaken, the discovery of 
Boron Chloride, the hardest material known, 
is a by-product of cable research. 

The production and application of the 
armouring alone has led to an extraordi- 
nary amount of work in the production of 
flawless sheaths, methods of excluding oxide, 
corrosion effects, machines for applying the 
sheath and to such abstruse subjects as 
atmospheric action on fatigue phenomena. 

With regard to the dielectric the main 
problems have naturally centred round the 
different modes of breakdown which may be 
divided into two main classes, the “ carbon 
track 55 breakdown and failure due to 
“ thermal instability”. The former consists 
of a carbon track (treeing) which slowly 
forms in the course of a long time from a 
point near the conductor and takes an 
oblique path towards the sheath. It has 


been fairly well established that it has its 
origin in the ionisation which takes place 
in any small space (technically termed 

void ” but this does not necessarily signify 
an empty space) near the conductor which 
produces some carbonisation due to oxida- 
tion of the oil and the spread of which the 
paper alone is not able to stop. 

The other type of failure is due to the rate 
of heat production by the dielectric loss in 
relation to the capacity of the cable to 
dissipate the heat. If then the power 
factor of the dielectric increases with tempe- 
rature the conditions may be such that the 
temperature continues to rise until the 
insulation becomes charred and breakdown 
takes place. This type of fault is charac- 
terised by a small hole passing radially 
from the conductor to the sheath, the condi- 
tion after breakdown depending on the 
power of the fault arc. In this connection 
the heat conducting properties of the . soil 
or other surroundings of the cable frequently 
outweigh those of the cable itself. 

In addition to these two distinct causes 
there are, as one might expect, mixtures of 
the two, the heat involved by the tracking 
mechanism may be sufficient to cause local 
thermal instability. This probably made 
the original separation into the two classes 
very difficult. This classification leaves out 
of consideration failures of the type called 
££ Disruptive 5 5 or by the more accurate 
name ££ Puncture Breakdown 55 as this type 
clearly stands in a class by itself. 

An enormous amount of ingenuity has 
been displayed in the experimental work on 
cables not the least being the production of 
££ arrested failures ” and the testing tech- 
nique employed which, in view of the long 
time element involved in full scale testing 
must be made to imitate, by shorter period 
tests, the effects produced in service. The 
Schering bridge which was first applied to 
cable investigation about 1922 does not 
give information about definite localities 
but its use has been of great service in cable 
manufacture and good results followed im- 
mediately from the first applications of it. 
The Magneta Wax Test has been of the 
greatest service in making visible the effects 
of tracking by showing up the wax residue 
resulting from the oxidation of the oil. 
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Again, clever testing technique has enabled 
two workers recently to establish that power 
factor and oxidation considered radially 
through the dielectric follow a U-shaped 
curve. 

Since the carbon- tracking failure results 
from ionisation it might be expected that 
the gas pressure and kind of applied voltage 
whether d.c., a.c. or surge and the frequency 
in the case of a.c. would have considerable 
effects on the result. 

Eecent work on the subject includes the 
fundamental properties of paper as a dielec- 
tric once again and of x^aper in relation to 
moisture content while the dielectric loss 
in paper and oil separately and the peculiar 
difference between their separate properties 
and those of the combination are matters 
of continuous work. 

Apart from the practical utility of the 
book to cable users in general the chief 
interest of the book to the ordinary man of 
science is twofold, first in the fact that so 
much of the work is pure physics (or would 
be except that the final object of it is indus- 
trial production) and secondly the compa- 
rison between modern theories, particularly 
his own and the author’s, on the behaviour 
and properties of dielectrics and their appli- 
cation to practice. In spite of the fact 
that the author acknowledges only meagre 
benefit from the vast amount of attention 
by scientists to laboratory dielectrics one 
cannot help but feel that the cable makers 
must have profited to quite a considerable 
extent from the general ideas enunciated 
by the theoretical physicists. On the other 
hand of course pure scientists are not likely 
to impose on themselves such limitations 
as the necessity for rolling on a drum of 5 
or 10' diameter which, in the case of a 
cable of about 2" diameter, is a serious 
matter indeed. In addition the interest of 
cable users will centre round the author’s 
remarks on the routine testing of cables. 
Often it happens that one of the greatest 
difficulties of manufacturers is to persuade 
the purchaser to accept tests which are 
suitable to the occasion, which are sufficient 
for the purpose and which still impose no 
permanent injury on the apparatus. 

An interesting item of news in connection 
with this subject is the recent installation 
in Paris of a cable for 220 kilovolts and 
160,000 k.v.a. 


Our Enemy the Termite. By T. E. Snyder. 

(Comstock Publishing Co., Ithaca, New 

York), 1935. Px>. xii + 196. Price 

3 dollars. 

For what is probably the first time, co- 
ordinated information about the termites 
has been presented in this book with the 
forbidding title. So many fallacies have 
crept into poxralar accounts of these animals 
that the time has arrived for scientific truth 
to step in and check their growth and spread- 
ing. The author who has been associated 
with the Bureau of Entomology, United 
States Department of Agriculture, has 
studied termites for over twenty-six years 
and has collected valuable information about 
their habits, their structure, their distribu- 
tion and their life-history. 

Very naturally, the termites of the Ame- 
rican continent have come in for fuller treat- 
ment and the author expresses the encourag- 
ing hope that the undiscovered species of 
termites are far greater in number than those 
described so far. The hook can be neatly 
divided into two sections, the first, of six 
chapters, containing information about the 
termites from a biologist’s point of view, 
while the second, of four chapters, is in 
itself, a treatise on the economic aspects of 
termite life. 

The original home of the termite was 
probably the jungle and the author holds 
man responsible for their advent into towns 
and civilised habitations. Extensive de- 
forestation, conversion of thick jungle to 
form plantations and acquirement of large 
tracts of virgin forest for man’s use, have- 
resulted in ousting the termite from its 
natural habitat so much so that it threatens 
to be one of man’s serious insect pests. 
One would be greatly fascinated but deeply 
perturbed at the extremely catholic taste 
of termites, practically every article under 
the sun forming the object of their attention. 

A refreshing thing is to note that the 
author is not the type of abstract scientist 
so common all over the world. In a problem 
of this type, the close hearing of termite 
life with that of man’s, is the first to be 
recognised and Dr. Snyder has devoted 
much space and attention to constructive 
methods of control and remedy of this pest. 

It is impossible to make the hook more 
interesting than what it is. Dr. Snyder 
has many stories to tell of the great hardshij) 
he has endured during the course of his 
twenty-six year study but he has come 
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unscathed, — indeed, has brought out a work 
of supreme value to the naturalist, to the 
building contractor, to the forest engineer 
and to every citizen. The numerous figures 
illustrating the book are eloquent proof of 
the thoroughness of the author’s efforts and 
the usefulness of the work is considerably 
heightened by a glossary and an index. 

B. R. S. 


Survey of India Geodetic Report for 1935. 

(Published by the Director, Geodetic 

Branch, Survey of India, Dehra Dun), 

1936. Pp. 101 + xxxvii with 20 charts. 

Price Rs. 3 or 5s. 3 cl. 

The volume under review is a report of 
the activities of the Geodetic Branch of 
the Survey of India during the year 1934-35. 

The book covers a wide and varied field. 
Chapter I is on Triangulation containing a 
report on the measurement of primary 
series of triangulation carried out during 
the year, to replace the Assam Valley Series. 
In all, observations were made at thirty 
stations, use being made of the old stations 
in the Assam Valley, with two new stations 
in the Mikir Hills and a few in the adminis- 
tered Naga Hills. At each station, two days 
and a night and more often two whole 
periods of 24 hours were found necessary 
for carrying out the observations. Chapter II 
deals with an account of the progress 
made on high precision level net. The 
precise levelling was also done on the 
Bagaha-Sironj line with a view to correct 
the main line of levels affected by the Great 
Bihar Earth quake to Sironj, on the stable 
part of the Peninsula. But levelling was 
carried only as far as Ghazipur, the heights 
of Bench Marks at Bagalia showing a rise 
of 1£ to 14 feet as determined just after the 
earthquake in 1934 and from Gorakhpur 
to Ghazipur showing a rise of about 4 foot. 
But it will not be possible to determine 
what changes in levels have taken place 
prior to the completion of this line of levels. 
Chapter III is a report on the Deviations of 
the Vertical. Both Components of the 
deviations of the vertical were measured at 
107 stations in Baluchistan and between 
Orissa and Bajputana. The meridional 
Component of the deviation was also mea- 
sured at 34 stations along a line from near 
Hyderabad (Deccan) to Agra. This work 
completes the main east to west geoidal 
section across India and Burma and the 
north to south section in India. Revised 
Geoidal Charts have been prepared. Chapter 


IV deals with the Gravity Survey made 
at 33 stations extending from north of 
Bombay to Cutch and Bajputana ; the 
observations consisting of 3 sets of duration 
from 6 to 10 hours each, between time 
signals. The results add considerably to 
our knowledge of the tectonic structure 
of this part of the Peninsula. Chapter V is 
devoted to an account of the Geophysical 
Survey in Bihar. Gravity observations with 
the pendulum, showing only the main 
tectonic downwarps and upwarps was found 
unsuitable to more detailed investigation 
necessary for the determination of the 
configuration of the bed rocks underlying 
alluvium. Hence a preliminary investiga- 
tion was undertaken using both gravimetric 
(torsion balance) and magnetic methods of 
geophysical exploration over the same line 
of country from Nepal boundary due south 
to just west of Motihari. The result of the 
survey indicates the possibility of successful 
delineation of the buried features which is 
essential to adopt methods of protection 
against earthquakes. Work done in the 
computing office and in the Tidal Section is 
dealt with in Chapter VI. Apart from the 
preparations of the usual Tide Tables for 
the Indian Ocean for the year, at the request 
of the International Association of Physical 
Oceanography, the monthly and yearly 
values of mean sea-level at Bombay from 
1878 (the first year of available data) to 
1930 have been computed by the Tidal 
Section. The data do not show any pro- 
gressive change of sea- level relative to the 
land at Bombay during this period. The 
results of the International Commission are 
likely to be of considerable interest. Chap- 
ter VII is an account of the work done at 
the Dehra Dun Observatory. The usual 
bi-weekly observations for time were made 
during the year with the motor and shutter 
transits. The short and Riefler Clocks 
have been equipped with batteries of Edison 
Soda Cells with a view to stop failures or 
irregularities due to battery charges. The 
regular magnetic, meteorological and seismo- 
graphical observations have been carried 
out as usual. The last chapter contains 
some notes on the changes of level in Bengal 
by Mr. B. L. Gulatee, m.a. (Cantab.). The 
question of rise of level in Bengal as com- 
pared with Calcutta is considered afresh in 
the light of levels from Karachi. Rise of 
Benares is only indicated by lines from 
Howrah ; all other lines available so far, 
tend to show that both Benares and Agra 
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have remained stable. The conclusion from 
an examination of the various level nets is 
against the supposed rise. 

Every chapter in the volume is accom- 
panied by a number of charts and tables 
prepared with great care. Special attention 
has to be drawn to some of the sections 
which are of outstanding interest. Geo- 
physical Survey in Bihar is a pressing need 
and full of possible future utility in that, 
that it may throw light on the needs of the 
locality for protection against subsequent 
earthquakes. The question of constancy of 
sea-level is also of considerable interest. 
Colonel Walker, Superintendent, Great. 
Trigonometrical Survey, has long ago re- 
ferred to a correlation between mean sea- 
level and barometric pressure and now 
further attention has been drawn in the 
Comptes Rendus de V Academic des Sciences 
to the connection between mean sea- levels 
and meteorological conditions by Mr. M. 
Jean Legrad who has shown a relationship 
between mean sea-level in the Meditterra- 
nean Sea and rainfall in Abyssinia. We 
learn from tlie Eeport that he is now being 
supplied with the mean sea data relating to 
Aden and other ports and the result of his 
researches will no doubt be awaited with 
interest. 

The volume deserves a wide circulation 
among surveyors, engineers and other scien- 
tists and will surely be a good addition to 
any library, containing as it does, a mass of 
valuable information, the result of a year’s 
strenuous activity of the Geodetic Branch of 
the Survey of India. 

C. G. 


Statistical Methods and their Application 
to Agronomy — A Bibliography. Com- 
piled by K. K. Guha Boy, b.a., with addi- 
tions by P. C. . Mahalanobis, m.a., r.E.s. 
(Miscellaneous Bulletin No. 9 of the Im- 
perial Council of Agricultural Eesearch, 
Delhi), 1936. Pp. 120. Price Es. 2-2 or 4s. 
Agricultural research workers engaged in 
problems involving the aid of modern 
developments in statistical theory will wel- 
come this bibliography. It consists of two 
parts. The first gives a list of statistical 
books including some important tables as 
those of Karl Pearson’s. In the second 
part are three sections. The first section 
gives references to papers dealing with 
mathematical theory, namely, averages and 
variance, correlations, frequency curves, 
goodness of fit, etc. Tlie second part gives 


references to papers where their principles 
are applied as in field trials, meteorological 
research, genetics and other fields of re- 
search. Tlie third section is an addendum. 

The authors confess that exhaustiveness 
was not their chief aim. Here is a record 
of some references- found in some journals 
in the Pusa library with additions made 
from the Statistical Laboratory at Calcutta. 
The purpose of a bibliography is two-fold. 
It enables research workers to avoid a 
repetition of work already completed else- 
where, and at the same time provides help 
to those seeking light on some definite 
problems. Therefore one would consider 
exhaustiveness the chief merit of any 
bibliography. It is hoped that this preli- 
minary edition will be quickly followed up 
by an exhaustive bibliography. 

D. S. E. 


Birefringence Magnetique de l’Oxygene 
liquide, de 1’ Azote liquide et de leurs 
Melanges. Par P. LainA (No. 324 of 
the Actuality scientifiques et industrielles.) 
(Hermann et Cie, Paris), 1936. Pp. 55. 
Price 15 fr. 

This is an account of the experiments made 
by the author on the magnetic birefringence 
of liquid oxygen and liquid nitrogen and their 
mixtures, using the large Bellevue electro- 
magnet. The experimental arrangement is 
briefly described. The result found is that 
the variation of the magnetic birefringence 
of liquid oxygen varies as 1/T 2 as required by 
Lange Yin’s theory (T is the absolute tempera- 
ture). But the magnitude of the Cotton- 
Mouton constant comes out too small and 
since the Leyden investigators have found 
that the variation of the susceptibility does 
not follow the 1 / T law predicted by Langevin ’s 
theory, the author proposes a new explana- 
tion. The theories of G. N. Lewis and of 
Eocard and Goldstein to account for the 
Leyden results are criticised and a new 
hypothesis is advanced based on the assump- 
tion of the validity of Boltzmann’s law of 
distribution and of the existence of oxygen 
in three different states with the spins — 1, 
0 and + 1 and also the presence of the poly- 
mer 0 4 in different concentrations at different 
temperatures. Further experiments to test 
this hypothesis are suggested. The results 
are interesting and of importance, but since 
a fuller account is promised in the Amides 
de Physique , the present mode of publication 
seems to be a departure from ordinary 
practice. 


September 1936] 


CURRENT SCIENCE 


141 


Le Deuterium ou Hydrogene lourd. 

Deuxieme Par tie. Par E. Darmois. 
(No. 344 of the Actualites scientifiques 
et industrielles.) (Hermann et Cie, Paris), 
1936. Pp. 40. Price 10 fr. 

This is a resume of the new results that 
have been obtained since the first part was 
published in the same series. The physical 
and chemical properties of deuterium and 
of its compounds are discussed in relation to 
those of hydrogen and its compounds. In 
spite of the catalogue-like nature of the 
subject the presentation is lively and interest- 
ing. But there are some errors which should 
be eliminated from a book of reference such 
as this brochure is intended to be. Thus in 
the table on p. 12 the latent heat of fusion of 
DC1 is given as 141 cals. /Mol and that of HOI 
as 476 whereas 476 is the value for D Cl and 
that of HC1 is 498 -2. The magnetic moment 
of the deuton is said to be 1/5 that of the 
proton while Kalckar and Teller and Farkas 
and Farkas have shown the ratio to be 
On p. 15 we find, v 1? v 2 , v 3 for v 1? v 2 , v 3 . On 
the same page the symbol Be for the band 
constant usually designated B^ may cause 
confusion with the symbol for Beryllium. 
The elimination of these and a few other 
typographical errors will increase the useful- 
ness of the pamphlet. 


Chaleur Specifique et Theorie des Quanta. 
Par Prof. Chr. Musceleanu. In two parts. 
(Nos. 321 and 322 of the Actualites 
scientifiques et industrielles.) (Hermann 
et Cie, Paris), 1936. Premiere Partie— 
Pp. 49, Price 15 fr. Deuxibme Partie, — 
Pp. 35, Price 12 fr. 

The two monographs give a resume of the 
theory of specific heats, commencing with 
Thermodynamics, and Kinetic Theory and 
the Equipartition theorem, and going on to 
the quantum theories of Einstein. Nernst 
and Lindemann, and Debye. The elements 
of Statistical Mechanics are introduced to 
deduce Planck’s expression for the energy of 
an oscillator. The ground covered is that 
usually found in text-books but the addition 
of a few pages on Born and Harmans theory 
of the specific heat of crystals is an important 
asset for the book. The presentation is 
good but occasionally roundabout methods 
are employed. We are pained to find 
misprints on every page without exception. 
If these are removed, the books will provide 
profitable reading. 


Les Theories Quantiques. Par Bend 
Arditti. (No. 330 of the Actualitds 
scientifiques et industrielles.) (Hermann 
et Cie, Paris), 1936. Pp. 33. Price 8 fr. 

This is the substance of a lecture deli- 
vered at the Conservatoire national des 
Arts et Metiers on the quantum theory of 
valency. Bohr’s theory of the atom and 
Pauli’s principle in its application to the 
Periodic Table occupy about half the book 
and then the wave equation is introduced 
and the idea of quantum mechanical re- 
sonance is explained. The theory of valency 
is then briefly and qualitatively expounded. 
This ’would serve as a useful introduction 
but for the numerous mistakes in the book. 
Thus Bohr’s frequency condition is stated to 

be v = with n an integer. On the 

same page the quantification of the minor 
axis of the elliptic orbit is said to result 
from relativistic considerations, while the 
precession of the major axis is ascribed to 
the movement of the electron and proton 
round their centre of gravity as contrasted 
with the motion of the electron round the 
nucleus. The spin s is said to have the 
values 4 and — 4 and m stands for 
In the Schro dinger equation on page 17, 
the factor m is missing. The dissociation 
energy D is given in volts per cm. We 
find Polaniy for Polanyi and van t’ Hoff 
for van’t Ho f£. On the whole the volume 
does little credit to the series in which it 
appears. 


Activite et Interaction Ionique. I. — 
Expose Theorique. II. — Experimentale 
de TActivite des sels de Metaux lourds. 
By M. Quentin. (Actualites Scientifiques 
et Industrielles.) (Hermann and Cie, Paris), 
1935, No. 309 — Pp. 33, Price S fr. No. 310 
— Pp. 90, Price 18 fr. 

The first monograph gives a clear exposi- 
tion of Debye and Huckel’s theory of strong 
electrolytes, the approximations used in 
the same, and the subsequent developments 
of the theory by Bjcrrum and by Gronwall 
and La Mer to take account of the deviations 
between theory and experiment. The second 
number gives an account in detail of the 
author’s experiments on the activity of the 
salts of heavy metals which can be regarded 
as intermediate between strong and weak 
electrolytes. In calculating the mean acti- 
vity of a salt the majority of workers assume 
for" the sake of simplicity that the radius 
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c a ’, the parameter in Debye’s theory, is the 
same for each ion. This assumption has 
no basis, and indeed the author finds that 
for CdCl 2 , the values are different for the 
cadmium and the chlorine ions. The values 
of the mean coefficient of activity at different 
concentrations show that the relative de- 
parture from Debye-Huckel’s theory passes 
through a maximum at what are usually 
considered as very dilute solutions : thus, 
for CuS0 4 , it is 40% at 0»001M, and 6% 
at 0 1 M. The results are further discussed 
in relation to the formula of Cromwell and 
Lamer and of Bjerrum, and the existence of 
incomplete dissociation. 

The two monographs together keep up 
the usual standard of the Actualite series. 

m. a. a. 


Mathematics for Technical and V ocational 
Schools. By Samuel Slade and Louis 
Margolis. (John Wiley & Sons, Inc., 
New York; Chapman and Hall, Ltd., 
London), 1936. Second Edition. Pp. 517. 
Price 12 s. 6d. 

All progressive countries in the world, in 
which a constructive system of education is 
in vogue, have of late developed their own 
systems of vocational and technical training. 
With the rapid growth of trade and industry, 
.the need for imparting technical education in 
suitably equipped schools has been increasing- 
ly felt, as a result of which, the number of 
such schools is increasing every year. It 
has been rightly felt that no knowledge of 
modern industry is sound, without a clear 
understanding of the mathematical and 
scientific principles, on which the essential 
parts of the various machinery employed in 
the factory and the mechanical shop are 
based and constructed ; at the same time 
it is important to see that the student in 
the vocational school is not burdened with 
unnecessary and elaborate details of mathe- 
matics or theoretical science. Such por- 
tions of mathematics as are useful to the 
student of vocational education, will have 
to be sifted out and properly knit together 
in logical sequence in a clear and under- 
standable manner. Judged from this point 
of view, the authors have achieved a large 
measure of success. 

The aim of the authors has been to *'*' pro- 
duce a practical working text-book on 
mathematics as applied to technical and 
trade work, the aim being to teach the 
pupil how r to solve the problems that occur 


[September 1936 

in his work.” Theoretical discussion and 
derivation of formulas, etc., have been 
minimised. The portions dealt with in- 
clude useful matter from Arithmetic, Algebra, 
Geometry, Trigonometry, Dynamics and 
Statics. A large number of examples of 
every-day interest and use have been given. 
The explanations are clear and lucid and 
adequately illustrated. The treatment is 
designed to meet the needs of the pupil 
dealing with machine-shop problems ; this 
is clearly understood, when it is mentioned 
that the twenty-four chapters comprising 
the book deal with such topics as mensura- 
tion, practical computation, slide rule, 
strength of materials, windmills, speed ratio 
of pulleys and gears, screw 7 threads, etc. 
There is no doubt that the book will 
serve a very useful purpose. The large 
number of useful tables given at the end 
of the book will serve to enhance the use- 
fulness of the book. We unhesitatingly 
recommend it as a text-book for use in the 
technical high schools that are rapidly 
springing up in this country. 


La masse en cinematique et theorie des 
tenseurs du second ordre. By Ch. 
Platrier. (Actualites scientffiques et Indus- 
trielles, No. 326.) (Hermann et Gie, Paris), 
1936. Pp. 81. Price 1 8 fr. 

This volume is the second of a series of 
three books written by the author on the 
science of kinematics which is one of the 
important branches of the mechanics of 
rigid, and deformable bodies. The subject- 
matter is the substance of lectures delivered 
by the author to the students of the Technical 
College of Erance. The third chapter of the 
book is very instructive and it is well 
written and gives an account of the elemen- 
tary notions of the tensors of second order. 
The fourth chapter deals with the moments 
and products of inertia and the remaining 
five chapters are mainly devoted to theorems 
of Koenig on the lawrs of kinematics and to 
some of their important applications. The 
book may be considered to be a good intro- 
ductory volume to the study of more 
advanced vectorial mechanics. As far as 
possible the classical method has been 
avoided and vectors and tensors are used 
freely throughout the book. Though the 
subject-matter is elementary, the treatment 
is modern and the exposition is quite lucid 
and illuminating. 


M. N. N. 
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 

Blackpool, 1936. 

THE PRESIDENTIAL ADDRESS. 

THE IMPACT OF SCIENCE UPON SOCIETY. 

By Sir Josiah Stamp, G.C.B., G.B.E., LL.D., Sc.D., D.Sc., F.B.A. 


D URING the past year we have had to 
mourn the loss of our Patron, King 
George Y, but to rejoice in the honour done 
us by Plis Majesty King Edward VIII, 
himself our most illustrious past President, 
in taking that office. 

Since the beginning of this century the 
British Association has, till now, added 
only one new place of meeting in this country 
to its list. Blackpool- can certainly do for 
science in the North all that Bournemouth 
achieved in the South : give our record new 
vigour and itself a new friend. 

The reactions of society to science have 
haunted our presidential addresses with 
various misgivings for some years past. In 
his great centenary address General Smuts, 
answering the question £ What sort of a 
world picture is science leading to ? 5 declared 
that one of the great tasks before the human 
race is to link up science with ethical values 
and thus to remove grave dangers threaten- 
ing our future. For rapid scientific advance 
confronts a stationary ethical development, 
and science itself must find its most difficult 
task in closing a gap which threatens disrup- 
tion of our civilisation, and must become 
s 


the most effective drive towards ethical 
values. In the following year a great 
Engineer spoke as a disillusioned man, who 
watched the sweeping pageant of discovery 
and invention in which he used to take un- 
bounded delight, and concluded by deploring 
the risk of losing that inestimable blessing, 
the necessity of toil and the joy of craftsman- 
ship, declaring that spiritual betterment 
was necessary to balance the world. Then 
came the President of the Boyal Society, a 
supreme Biochemist, on the perils of a leisure 
made by science for a world unready for it, 
and the. necessity for planning future adjust- 
ment in social reconstructions. Followed 
the Astronomer, deploring man's lack of 
moral self-control ; in knowledge man stands 
on the shoulders of his predecessor, whereas 
in moral nature they are on the same ground. 
The wreck of civilisation is to be avoided by 
more and not by less science. Lastly, the 
Geologist gloried in the greatest marvel of 
millions of centuries of development, the 
brain of man, with a cost in time and energy 
that shows us to be far from the end of a 
mighty purpose, and looking forward con- 
fidently to that further advance which alone 
can justify the design and skill lavished on 
such a task. So the Geologist pleads then 
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for scientific attention to man’s mind. He 
has the same faith in the permanence of 
man’s mind through the infinite range of 
years 

c Which oft hath swept this toiling race of 
men 

And all its laboured monuments 
away,’ 

that is shown at the Grand Canyon, where, 
at the point exposing, in one single view, over 
a billion and a half years of the world’s 
geological history, a tablet is put to the 
memory of Stephen Tyng Mather, the founder 
of the National Park Service, bearing what 
is surely the most astonishing scientific ex- 
pression of faith ever so inscribed : 

‘ There will never come an end to the good 
that he has done.’ 

We have been pleading then in turn for 
ethical values, for spiritual betterment, for 
right leisure, for moral advance, and for 
mental development, to co-ordinate change 
in man himself with every degree of advance 
in natural science in such a harmony that 
we may at last call it Progress. This exten- 
sion of our deeper concern beyond our main 
concern is not really new, but it has taken a 
new direction. I find that exactly one 
hundred years ago there was a full discussion 
of the moral aspects, a protest that physical 
science was not indeed, as many alleged, 
taking up so much of the attention of the 
public as to arrest its study of the mind, of 
literature and the arts ; and a round declara- 
tion that by rescuing scientists from the 
narrowness of mind which is the consequence 
of limiting themselves to the details of a 
single science, the Association was rendering 
‘ the prevailing taste of the time more sub- 
servient to mental culture’. A study of these 
early addresses shows that we are more 
diffident to-day in displaying the emotions 
and ideals by which I do not doubt we are 
all still really moved. But they also show 
that we are pre-occupied to-day with some 
of the results of scientific discovery of which 
they were certainly then only dimly 
conscious. A part of that field, which ought 
itself to become scientific, is my theme 
to-day. 

What do we mean by impact u ? My 
subject is not the influence or effect of science 
upon society — too vast, varied and indeter- 
minate for such an occasion. We may 


consider the position of the average man, 
along a line of change we call ‘progress,’ at 
the beginning of a certain interval of time 
and at its end. We might then analyse how 
much is due to a change in the average man 
himself, his innate physical and mental 
powers, and how much to other influences and 
particularly to science. We may debate 
whether the distance covered is great or 
small by some assumed standard, and whether 
progress has been rapid. We might ask 
whether the direction has been right, whether 
he is happier or better — judged again by some 
accepted standard. But our concern here is 
with none of these questions. I ask whether 
the transition lias been difficult and distress- 
ing, in painful jerks and uprootings, costly, 
unwilling, or unjust ; or whether it has been 
easy, natural, and undisturbing. Hoes 
society make heavy weather of these changes, 
or does it, as the policeman would say, 
home quietly’ ? The attitude of mind of 
our order may be either that change is an 
interruption of rest and stability, or that 
rest and stability are a mere pause in a 
constant process of change. But these alter- 
natives make all the difference to its accom- 
modating mechanisms. In one case there 
will be well-developed tentacles, grappling 
irons, anchorages, and all the apparatus of 
security. Iu the other, society will put on 
casters and roller bearings, cushions, and all 
the aids to painless transition. The impact 
of science will be surprising and xjainful in 
the one case, and smooth and undamaging 
in the other. Whatever may be the verdict 
of the past, is society and its institutions 
now learning that change is to be a 
continuous function, and that meeting it 
requires the development of a technique of 
its own 1 

Science itself has usually no immediate 
impact upon institutions, constitutions and 
philosophies of government and social rela- 
tions. But its effects on people’s numbers, 
location and habits soon have ; and the 
resistance and repugnance shown by these 
institutions and constitutions to the changed 
needs may rebound or react through those 
effects upon scientific enterprise itself and 
make it more precarious or more difficult. 
Thus tlie effect of applications of electricity 
and transport improvements is clearly to 
make the original areal extent of city or 
provincial governments quite inappropriate, 
and the division of functions and methods 
of administration archaic v If these resist 
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change unduly they make it more difficult 
and frictional, and the applications o f science 
less profitable and less readily acceptable. 
Time makes ancient good uncouth. When 
two bodies are violent or ungainly in impact, 
both may be damaged. If the written 
constitution of the United States, devised for 
the ‘horse and buggy’ days, still proves not 
to be amenable to adjustment for such 
demands, it will be difficult to overstate the 
repercussion upon economic developments 
and the scientific enterprise that originates 
them. Let the Supreme Court Decision of 
unconstitutionality on the Tennessee Valley 
experiment in large scale applied science to 
natural problems on a co-ordinated plan 
bear witness. Such unnecessary resistance- 
may be responsible for much of what has 
been aptly called ‘the frustration of science’. 
Avoidable friction in the reception given to 
scientific discovery not only deprives the 
community of advantages it might otherwise 
have enjoyed much earlier, or creates a heavy 
balance of cost on their adoption *, it may 
also discourage applied science itself, making 
it a less attractive and worthwhile pursuit. 
In that sense we are considering also the 
impact of society upon science. This too is 
not new. The Association had as one of its 
first objects ‘to obtain a more general atten- 
tion to the objects of Science, and a removal 
of any disadvantages of a public kind which 
impede its progress. 5 The first address ever 
offered affirmed that the . most effectual 
method of promoting science was the removal 
of the obstacles opposing its progress, and 
the President instanced the very serious 
obstacles in the science of optics due to the 
regulations relating to the manufacture of 
glass. To-day perhaps the scientist places 
more stress upon the failure of governments 
to encourage, than upon their tendency to 
discourage. So much then for the idea of 
impact. Is the scientist or inventor respon- 
sible for impact, and if not, who is ? 

Elsewhere I have retouched J eremy 
Bentham’s poignant picture of the inventor 
of over a century ago, plans and cap in hand, 
on the doorstep of the rich or influential, 
waiting for someone to believe in him. 
From this type of external ‘ sport 5 amongst 
engineers and scientists came much or most 
industrial innovation, external to the pro- 
cess of business. To-day, in the older and 
applied sciences affecting industry the solo 
scientist is the exception and, with the 
large research departments of particular 


businesses and trade research associations, 
the picture is quite different — the expendi- 
ture higher, but the results much more 
rapid and numerous even if for a time they 
may be kept secret. Although records of 
finished work may be available over the 
civilised world, there is much overlapping 
of current work, but the price of this as a 
whole is a far smaller fraction of the total 
result, if we omit from our consideration the 
first magnitude discoveries of epoch-making 
influence. The industrial community is now 
far more amenable than hitherto to scienti- 
fic influence, indeed it is often the instigator 
in the mass of minor advances. The new 
epoch of concerted industrial research dates 
really from the end of the Great War. During 
all that time I have held some middle position 
of responsibility between the research labo- 
ratories and institutes on the one hand, and 
the costing and profit and loss accounts on 
the other, and my impression is that the 
proportion of work in which the initiation 
comes from the business end is steadily 
increasing. In studies of the periods of 
scientific and industrial gestation respective- 
ly, I have elsewhere defined scientific gestation 
as the time elapsing between the first concept 
of the idea and its public presentation to 
society in a form substantially that in which 
it ultimately finds extensive use without 
important modification ; and industrial 
gestation as the period elapsing from this 
point to the date when in an economic or 
industrial sense the innovation is effective. 
Both periods are difficult to determine ; 
exactly in practice, but on a broad view, the 
period of industrial gestation, with which 
alone I am here concerned, appears to me 
certainly to have shortened materially, 
though possibly at greater social cost. It 
would obviously be so if industry is actively 
encouraging research. ‘ Faraday's discover- 
ies came at the beginning of the great steam 
era, and for fifty years there would have 
been no difference in transport even if 
those, discoveries had not been made,’ for 
the telegraph was the only material influ- 
ence upon it, and practical lighting was 
delayed till 1900. 

In nearly every scientific field there is 
sub-division of labour, and it is rare that 
the worker who digs out new truth ‘ at the 
face,’ so to speak, is also responsible for 
bringing it to the surface for the public use, 
still less for distributing the new scientific 
apparatus or ideas broadly, and even less 
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for the profitable exploitation of the whole 
process. These functions are nearly always 
distinct, even though they are embraced 
under the one general popular description : 
chemist, engineer, etc. But in few cases 
is it any part of the professional training in 
the subject itself, to study how new products 
or processes affect the structure or welfare 
of society. I have questioned many scienti- 
fic workers and find them, of course, keenly 
alive to the positive and direct beneficial 
effects of their work, but they have rarely 
any quantitative ideas as to negative, indirect 
and disturbing consequences. All these dis- 
coveries, these scientific infants, duly born 
and left on the doorstep of society, get taken 
in and variously cared for, but on no known 
principle, and with no directions from the 
progenitors. JSTor do the economists usually 
acknowledge any duty to study this phase, to 
indicate any series of tests of tlieir value 
to society, or. even of methods and regula- 
tion of the optimum- rate of introduction of 
novelty. These things just ‘ happen 5 gene- 
rally under the urge of profit, and of con- 
sumers 5 desire, in free competition, regardless 
of the worthiness of new desire against 
old, or of the shifts of production and, 
therefore, employment, with their social 
consequences. The economist rightly stu- 
dies these when they happen, but he is not 
dogmatic about them not being allowed to 
happen at all in just that way on account 
of the social disturbance or degradation of 
non-economic values which they may involve. 
It is surely a c no-man’s land 5 for it is rarely 
that the functions of government begin 
until a vested problem exists. Especially 
in Britain we do not anticipate — c Don’t 
worry, — it may never happen . 5 Problems 
with us are usually called ‘academic 5 until we 
are ‘ going down for the third time 5 . It is a 
maxim of political expediency not to look 
too far ahead, for it is declared that one will 
always provide for the wrong contingency. 
The national foresight over wireless was 
exceptional, and it has to be contrasted with 
the opportunist treatment of the internal 
combustion engine. In reply, it can, of 
course, be urged that no one can foresee 
just how a scientific idea will develop until 
it is tried out, rough and tumble, in economic 
society, and to make anticipatory rules may 
even hinder its development. 

It is rightly stated that the training of the 
scientist includes no awareness of the social 
consequences of his work, and the training 


of the statesman and administrator no 
preparation for the potentiality of rapid 
scientific advance and drastic adjustment 
due to it, no provision of the technical 
forces which are shaping the society in which 
he lives. The crucial impact is nobody’s 
business. 

When the research worker lifts his atten- 
tion from his immediate pursuit and con- 
templates its hinterland, lie has three possible 
areas of thought. He may dwell upon its 
practical applications and seek to make 
them as immediate and realistic as possible ; 
moved by the desire not to be merely 
academic, he may return to his task, to 
focus his attention primarily on wliat is 
likely to be of practical utility, rather than 
on what is intellectually intriguing. Or 
he may think of its ultimate social conse- 
quences, and speculate on the shifts in 
demand, the unemployment, the loss of 
capital, the ultimate raising of the standard 
of life that may result — in other words, he 
may engage in economic prevision and social 
and political planning for the results of his 
efforts. Or in the third place, he may 
listen and watch for hints from other fields 
of scientific study -which may react upon his 
own, and suggest or solve his problems. I 
do not attempt to give these priority. 
Economic and political prevision is the most 
difficult and precarious, because it needs 
a technique different from his own, and 
is not given by the light of nature. Spe- 
cialist scientists have no particular gifts for 
understanding the institutional processes of 
social life and the psychology of multiple 
and mass decisions. It is a tortuous and 
baffling art to transmute their exact findings 
into the wills and lives of unscientific millions. 
But quite a number engage in the pursuit 
and have not much greater aptitude as 
amateur ministers of foresight than states- 
men would have in planning research. 
Fewer are skilled, however, in what should 
be the most appropriate auxiliary to their 
w r ork — the synthesising of scientific know- 
ledge. The more penetrating they are in 
their main pursuits, the less may they 
absorb through analogy or plain intimation 
from outside. We constantly hear that 
the average clinical application lags much 
farther behind the new resources of diagnosis 
from the laboratory than circumstances 
compel. But it may be the other way 
round. The strongest hint of the presence 
of a particular factor — a positive element in 
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beri-beri — was given by the clinician to the 
bio-chemist, who relied entirely on the 
absence of a particular factor, a negative 
element, no less than fifteen years before 
the bio-chemist took serious notice, looked 
for it, and found it. Bacteriology and 
chemistry await the advance of the bio- 
chemist before they come effectively to 
each other’s assistance. The cause and 
prevention of the obstinate degree of mater- 
nal mortality are objects pursued acl hoc , 
with hardly a casual glance at the direct 
appeal of the eugenist to observe the natural 
consequences of an improvement in female 
infant mortality two decades earlier. 

I do not then pretend to dogmatise as to 
how far the scientist should become a social 
reformer. One physicist welcomes the grow- 
ing sense of social responsibility, among 
some scientists at least, for the world the 
labours of their order have so largely created, 
though lie deplores that in this field they 
are still utterly unscientific. Then another 
great authority, Sir Henry Dale, declares 
that it is the scientists’ job to develop their 
science without consideration of the social 
uses to which their work might be put. 

I have long watched the processes by 
which the scientific specialist c makes up 
his mind 5 in fields of enquiry outside his 
own. It seems still a matter for investiga- 
tion whether the development of a special- 
ist’s thinking on balance impairs or improves 
the powers of general thinking compared 
with what they might otherwise have been. 
We do not know the kind or degree of 
truth that may rest in Anatole France’s 
aphorism : £ The worst of science is, it 

stops you thinking . 5 Perhaps this was 
more subtly expressed in the simpler words 
of the darkie mother : ‘ If you haven’t an 
education, you ’ve jest got to use yoh 
brains . 5 

My own experience is that when the 
attempt to deal with social consequences 
is made, we quickly find ourselves either 
in the field of larger politics debating the 
merits of the three prevalent forms of state 
government, or else performing miracles 
with fancy currencies and their blue prints 
reminiscent of the chemical engineer. 

But there are some essential features of 
the impact which must be dealt with under 


any form of society and government and 
with any machinery for regulating values. 
They involve man’s abilities, his affections 
and his tools, all of w T hich have been 
brusquely treated in the past, and might 
be scientifically treated in the future. An 
industrial civilisation is unthinkable with- 
out division and, therefore, specialisation, 
of labour, and without tools and capital in- 
struments. Then life itself is not much worth 
living without social ties and the allegiances 
of place and kin. These three indispensable 
elements of the good life bring out defensive 
mechanisms for their protection. Is o one 
likes to see a man highly trained for a special 
service or specially fitted by natural aptitudes 
cut off from opportunity to use his powers 
and reduced to the level of an unskilled 
biped. No one likes to see the results of 
abstinence and specially directed labour 
which is embodied in a great machine or 
factory rendered impotent long before it 
has given its life’s usefulness. Waste of 
skill and of capital are alike grave faults by 
which we should judge and condemn an 
industrial organisation. And since man does 
not live by bread alone, if a ruthless indus- 
trial organisation continually tears up the 
family from its roots, transferring it without 
choice, to new surroundings, destroying the 
ties of kin, home and social life, of educational 
and recreational environments, it is far from 
ideal. Human labour can never be in- 
definitely fluid and transferable in a society 
that has a soul above consumption of mere 
commodities. These three obstructions to 
change are not final and rigid limitations 
upon it. Men die, their skill and home 
associations with them. Plant and equip- 
ment ivear out. Their successor presents 
a natural opportunity in each of the three 
cases for the introduction of change in 
position, in aptitude, in purpose or design, 
without waste or human distress. The 
length of working life and the durability of 
materials mark the natural phase or perio- 
dicity of a smoothly changing society — its 
quanta, so to speak. But the impetus for 
change or the irritant lias no such intervals. 
It proceeds from various causes : varying 
harvests, changes in natural forces ; chang- 
ing human desires and fashions ; differences 
in the rate of growth of population in its 
different parts ; the collective psychological 
errors of optimism and pessimism in business 
in an individualistic society ; variations in 
gold supplies and credit policies based 
thereon. All or any of these, without 
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invoking any disturbances from the impact 
of scientific discovery, would serve to make 
adjustments necessary outside the natural 
phases to which I have referred, in a society 
with parts that are interdependent through 
division of labour, and localisation of 
industry, joined by foreign trade and con- 
venient transport. These alone would bring 
about a changing world with incomplete 
adaptations, loss of capita], and so-called 
frictional unemployment. It is easy to 
exaggerate the adjustment necessary for the 
addition of invention and science to these 
causes of change. But 'with the intensifica- 
tion of scientific effort, and the greater 
subdivision of industry, the possible dis- 
location becomes more frequent and the 
ways of meeting such change of greater 
public importance. This field of inquiry 
includes widely diverse questions, e.g., patent 
laws, invention clearing, obsolescence 
accountancy and costing regulation, taxation 
adjustments, local rating pooling, trade 
union regulations, price controls, technical 
education, age and other discriminations in 
unemployment relief, transfer bonuses, pen- 
sion rights, housing facilities, and more 
selective direction of financial support of 
intensive scientific research. In this neutral 
field the specialist scientist and the politician 
are both amateurs. It is to be covered by 
each extending his studies, and by specialists 
who treat impact and change as an area of 
scientific study. 

I do not propose to go over all the ground, 

so old, so constantly renewed, as to the 

effect of machinery upon employment. It is 

known as an historical induction that in the 

long run, it makes more employment than 
it destroys, in providing work in making the 
machinery, in reducing price so that far- 
greater quantities of the commodity con- 
cerned may be consumed, and in enabling 
purchasing power to be diverted to increase 
other productions. It has even facilitated 
the creation of a larger population, which 
in turn has provided the new markets to work 
off the additional potentiality of the machi- 
nery. It does all this in ‘ the long run,’ 
but man lias to live in the short run, and at 
any given moment there may be such an 
aggregation of unadjusted ‘ short runs 5 
as to amount to a real social hardship. 
Moreover, it comes in this generation to a 
people made self-conscious by statistical 
data repeated widespread at frequent inter- 
vals, and to a people socially much more 


sensitive to all individual hardship and 
vicissitude which is brought about by 
communal advance. 

There are two important aspects of the 
change induced by science which are in- 
sufficiently realised, and which makes a 
profound difference to the direction of 
thought and inquiry. The first I will call 
the ‘ balance of innovation I * * * 5 and the second 
the : safety valve ’ of population. 

The changes brought by science in 
economic life may be broadly classified as 
the ‘ work creators ’ and the ‘work savers’. 
The latter save time, work and money by 
enabling the existing supply of particular 
commodities to be produced more easily, 
and therefore at lower cost, and finally at 
lower prices. People can spend as much 
money as before upon them and get larger 
quantities or they can continue to buy their 
existing requirements at a lower cost. In 
this second event they e save money 5 and 
their purchasing power is released for other 
purposes. By a parallel process, producing 
or labouring power is released through 
unemployment. The released working force 
and released purchasing power can come 
together again in an increased demand for 
other products which, to this extent, have 
not been hitherto within effective demand. 
The supply of this increase may go part 
or all of the way to absorb the displaced 
labour. But this process takes time, and the 
labour displaced is not at once of the right 
kind nor in the right place. More important, 
however, is the invention of quite new 
objects of public demand, which may he 
desired in addition to the supply of old ones. 
This brings together released' labour and 
released purchasing power in the most 
decisive way. The most orderly and least 
disturbing phases of progress will be found 
when these two types of innovation are 
reasonably balanced. Of course, few new 
objects of purchasing ambition are entirely 
additive ; most of them displace some other 
existing supplies. Artificial silk displaces 
some cotton consumption, radio may displace 
some types of musical instruments. Re- 
cently the German production of pianos 
and guitars has been at a very low per- 
centage of capacity, and part of this has 
been made good by the demand for radio 
sets. The dislocations caused by labour- 
saving machinery can most easily be made 
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good by a due balance of new labour creating 
commodities. 

A natural increase of population is the 
best shock absorber that the community 
can possess, especially if accompanied by an 
extension of territory such as the United 
States enjoyed in the constant westward 
movement of the frontier in the nineteenth 
century, or Britain in the period of overseas 
emigration. A moment’s reflection will show 
why this is the case. Assume that 1,000,000 
units of a commodity are made by 100,000 
men, and that there is an increase of popula- 
tion of 2 per cent, per annum, so that in 
five years 1,100,000 units will be consumed 
and employ 110,000 men. Now assume the 
introduction of a new invention which 
enables 1,100,000 units to be made by 
100,000 men. There will be no displace- 
ment of existing labour, but only a redirection 
of new and potential labour from that 
industry to other fields. . Again, a conside- 
rable reduction in demand per head can 
be sustained without dislocation, if the 
actual aggregate of production demanded 
is maintained by increasing numbers. The 
affected industry can remain static and 
need not become derelict. New entrants 
to industry will be directed to those points 
where purchasing power, released through 
labour-saving devices, is creating new oppor- 
tunity with new products. New capital is 
also naturally directed into the new channels, 
instead of into additions to the old 
industry. 

Now the problem before all western indus- 
trial countries is the fact that their popula- 
tions are shortly becoming stationary (and 
then will begin to decline noticeably) and this 
safety valve of increasing population will no 
longer be available. Every transfer of per 
capita purchasing power to new directions 
must then be a definite deduction from the 
old directions, no longer made good by the 
steady increase in the numbers demanding 
less per head from those old sources. The 
impact of science upon a stationary popula- 
tion is likely, ceteris paribus , to be much 
more severely felt than upon a growing- 
population, because the changes of direction 
cannot be absorbed by the newly directed 
workers. Of course, the effects of a static 
population can be mitigated if the per capita 
income is increasing, because a new direction 
of demand can be satisfied out of the addi- 
tional purchasing power without disturbing 


the original directions of demand provided 
by the original purchasing power. But the 
change from a growing to a static or declining 
population is only one type of difficulty. 
While the aggregate is altering but slowly, 
the parts may be changing rapidly. Thus, in 
this country 40-4 millions in 1937 becomes 
40-6 in 1942, 40 in 1947, 39*8 millions in 
1952, 38-9 in 1957 and 37-5 in 1962. But 
the children aged 16 — which I take because 
of its influence on schools, teaching and 
industrial entry — have been estimated, tak- 
ing those in 1937 as 100, to be 85 in 1942, 73 
in 1952 and 62 in 1962. A fall of this magni- 
tude means that industries and institutions 
dependent upon the present numbers must 
not be merely static but actually regressive. 
On the other hand, the old people from 65 to 
74 will increase in this ratio — 100, 113, 127 
and 133. These problems of static popula- 
tions at home are accentuated by the possi- 
bility of a similar tendency abroad, and need 
thought in advance. The Australian farmer 
is more affected by the British conditions of 
population than by his own. 

We have thus the first difficulty, that of a 
static total demand, the second, that the 
safety valve of new industrial entrants is 
becoming smaller, but a third difficulty 
comes from the present tendency of that 
class. A stationary elderly population must 
be very inflexible to change, but a stream of 
new young life, even if it is to be smaller, 
would give the opportunity for just that 
change of direction, in training and mobility, 
which society needs. But unfortunately, in 
practice this does not now seem to be very 
adaptable. For we learn from certain Un- 
employment Insurance areas that while the 
older people will willingly take jobs at wages 
a few shillings in excess of the unemployment 
relief, the younger men are more difficult. 
For every one that will accept training under 
good conditions to suit them for eligible work, 
ten may refuse, and the number who will 
not go any distance to take work at good 
wages is also in excess of those who do. 
Attachment to place for older people is 
understandable, and has been 'accentuated 
by housing difficulties — one learns of miners 
unemployed in a village where the prospects 
of the pit reopening are negligible, while 
at the same time, only twenty miles away 
new miners are being created by attraction 
from agriculture to more extended workings 
in their area. The very social machinery 
which is set up to facilitate change or to 
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soften dislocation, aggravates the evil. The 
first two difficulties are unalterable. This 
third difficulty is a subject for scientific exa- 
mination. 

So much for the effect of change of any 
kind upon employment. hTow let us narrow 
this to scientific changes. At any given 
moment the impact of science is always 
causing some unemployment, but at the 
same time the constructive additional employ- 
ment following upon past expired impacts 
is being enjoyed. But it is easy to exagger- 
ate the amount of the balance of net techno- 
logical unemployment. For industrial dis- 
equilibrium arises in many ways, having 
nothing whatever to do with science. Changes 
of fashion, exhaustion of resources, differen- 
tial growth in population, changing customs 
and tariffs, the psychological booms and 
depressions of trade through monetary and 
other causes, all disturb equilibrium, and 
therefore, contract and expand employment 
in particular places. Our analytical know- 
ledge of unemployment is bringing home the 
fact that, like capital accumulation, it is the 
result of many forces. A. recent official 
report indicated that a quite unexpected 
amount or percentage of unemployment 
would be present even in boom times. We 
know already that there may be a shortage 
of required labour in a district where there 
is an 8 or 10 per cent, figure of unemploy- 
ment. So, in this country there may well 
be a million unemployed in what we should 
call good times — it is part of the price we 
2 ) ay for the high standard of life secured by 
those who retain employment. For a level 
of real wage may be high enough to puevent 
every one being employable at that wage — 
though that is by no means the wdiole econo- 
mic story of unemployment. Of this number 
])robably 200,000 would be practically un- 
'empdoyable on any ordinary basis — the ‘ hard 
core ’ as it is called. Perhaps seven or eight 
hundred thousand from the perpetual body, 
changing incessantly as to its unit composi- 
tion, and consisting of workers undergoing 
transition from job to job, from place to 
place, from industry to industry, with 
seasonal occupations — the elements of c fric- 
tional 5 unemployment through different 
causes. Out of this number, I should hazard 
that not more than 250,000 -would be un- 
employed through the particular disturbing 
element of net scientific innovation. This 
is the maximum charge that should be laid at 
the door of science, except in special times, 


such as after a war, when the ordinary 
application of new scientific ideas day by day 
has been delayed, and all the postponed 
changes tend to come with a rush. At any 
given moment, of course, the technological 
unemployment that could be computed from 
the potentiality of new processes over dis- 
placed ones, appears to be much greater. 
But such figures are gross , and from them 
must be deducted all recent employment in 
producing new things or larger production 
of old things, due to science. If we are 
presenting science with part of the respon- 
sible account of frictional nnemployment at 
any moment, it will be the total technological 
reduction due to new processes and displace- 
ment due to altered directions of demand, 
less the total new employment created by 
new objects of demand. This has to be 
remembered when we are being frightened 
by the new machine that does with one 
man what formerly engaged ten. Perhaps 
birth-control for people demands ultimately 
birth-control for their impedimenta. 

The rate of introduction of new methods 
and the consequent impact upon employ- 
ment may depend upon the size and character 
of the business unit. If all the producing 
plants for a particular market are under 
one control, or under a co-ordinated arrange- 
ment, the rate of introduction of a new 
labour-saving device will be governed by a 
simple consideration. It can be introduced 
with each renewal programme for each 
replacement of an obsolete unit, and therefore 
without waste of ca 2 >ital through premature 
obsolescence. But this applies only to small 
advantages. If the advantages are large, 
the difference in working costs for a given 
production between the old and the new 
types may be so considerable that it will 
meet not only all charges for the new capital 
but also amortize the wasted life of the assets 
displaced before they are worn out. In 
neither case then is there any waste of capital, 
and the absorption of the new idea is orderly 
in time. But it is quite otherwise if the 
units are in different ownerships. Excess 
capacity can quickly result from new ideas. 
A new ship or hotel or vehicle with the 
latest attractions of scientific invention, 
quite marginal in their character, may obtain 
the bulk of the custom, and render half empty 
and, therefore, half obsolete, a unit built only 
a year before. The old unit has to compete 
by lower prices, and make smaller profits. 
The newer unit is called upon to bear no 
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burdens in aid of the reduced capital values 
of the old. It may be that the enhanced 
profits of the one added to the reduced profits 
of the other make an average return upon 
capital not far different from the average 
that would result in a community where 
orderly introduction on a renewal basis is the 
rule. Or perhaps the community gets some 
of its novelties rather earlier under competi- 
tive conditions and pays a higher rate of 
interest for them as a net cover for the risks 
of obsolescence. Waste of capital would 
be at a minimum if the £ physical 5 life before 
wearing out were as short as the ‘ social 5 life 
of the machine. To make a thing so well 
that it will last e for ever 5 is nothing to 
boast about if it will be out of fashion in a 
few years. 

Scientists often look at the problem of 
practical application as if getting it as rapidly 
as possible were the only factor to be con- 
sidered in social advantage, and this differ- 
ence in the position of monopoly or single 
management in their ability to ‘ hold up 5 
new ideas is treated as a frustration in itself. 
Thus it has been said 'the danger of obsoles- 
cence is a great preventative of fundamental 
applications to science. Large firms tend 
to be excessively rigid in the structures of 
production.’ Supposing that the obsolescence 
in question is a real factor of cost, it would 
fall to be reckoned with in the computation 
for transition, whatever the form of society, 
and even if the personal ‘ profit 5 incentive 
were inoperative. It cannot be spirited 
aw r ay. A customary or compulsory loading 
of costs for short life obsolescence would 
retard uneconomieally rapid competition 
of novelties and could be scientifically 
exx>lored. 

Now let us look at displaced labour and 
the costs of it. If the effect of diversion 
of demand through invention is to reduce 
the scope or output of articular industries 
or concerns in private management, they 
have no option but to reduce staff. If the 
pressure is not too great, or the change 
too rapid, this does not necessarily result in 
dismissals, for the contraction of numbers 
may be made by not filling up, with young 
people, the vacancies caused by natural 
wastage, through death and retirement. 
But where dismissals are inevitable, re- 
engagements may take place quickly in the 
competing industries, otherwise unemploy- 
ment ensues. Any resulting burden does 


not fall upon the contracting and unprofit- 
able industry — it has troubles enough of its 
own already. Nor is it put upon the new r 
and rising industry, which is attracting to 
itself the transferred profits. In the abstract, 
it might be deemed proper that before the 
net gains of such an industry are computed, 
or enjoyed it should bear the burdens of 
the social dislocation it causes by its intru- 
sion into society. In practice, it would be 
difficult to assess its liability under this 
head, and in fact even if it could be deter- 
mined, new* industries have so many pioneer 
efforts and losses, so many failures, so many 
superseded beginnings, that it might -well be 
bad social policy to put this burden upon 
them, for they wmuld be die our aged from 
starting at all, if they had to face the pros- 
pect of such an overhead cost whatever 
their results. It w'ould, of course, be theo- 
retically possible to put a special levy on 
those new' industries that turned out to be 
profitable, and to use it to relieve the social 
charges of dislocation of labour. But much 
the same argument could be used for the 
relief of obsoletism of capital. The distinc- 
tion w’ould, however, be that in the case of 
the capital it could be urged that the investor 
should have been wide enough awake to 
see the possibilities of the rival, whereas 
the worker',; induced to take up employ- 
ment in such a superseded industry, w r as a 
victim, and could not be expected to avoid 
it by prevision. In any case, the prevailing 
sentiment is rather to encourage developing 
industries, than to put special burdens 
upon them, in order that the fruits of science 
may be effectively enjoyed by society with 
as little delay as possible. 

In the upshot, therefore, the injuries to 
labour, though not to capital, are regarded 
as equitably a charge to be borne by society 
in general through taxation, and to be put 
upon neither the causing nor the suffering 
business unit. 

And it may well be assumed that taken 
throughout, the gains of society as a whole 
from the rapid advance are ample enough 
to cover a charge for consequential damages. 
But society is not consciously doing any- 
thing to regulate the rate of change to an 
optimum point in the net balance between 
gain and damage. 

The willingness of society to accept this 
burden is probably mainly due to the 
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difficulty of fairly placing it, for we find that 
when it can actually be isolated and the 
community happens fortuitously to have 
a control, or the workers a power to induce, 
it will be thrown, not upon the attacking 
industry, if I may so call it, but upon the 
defender. Thus in the United States 
recently, the price of consent .to co-ordi- 
nating schemes made for the railroads to 
reduce operating expenses, has been an 
agreement on this very point. If staff is 
dismissed, as it was on a large scale in the 
depression, because of fewer operations and 
less stock in consequence of reduced carriage- 
through the smaller volume of trade, or 
through road and sea competition, no 
attempt is made to put any of the social 
cost upon the railroads, and the dismissed 
staff become part of the general unemployed. 
But if the self-defence of the companies 
against competition takes the form of co- 
operation with each other to reduce opera- 
tions and stock and, therefore, costs, any 
resultant dismissals are made a first charge 
upon them. The agreement is elaborate, 
and has the effect of preventing any adjust- 
ments which an ordinary business might 
readily make when it throws the burden on 
society, unless those adjustments yield a 
margin of advantage large enough to pay 
for their particular special effects. Thus 
the rapidity of adjustment to new condi- 
tions, not to meet the case of higher profits 
to he made at the expense of workers, but 
rather to obviate losses through new com- 
petition, is materially affected, and a brake 
is put upon the mechanism of equilibrium 
in this industry which does not exist in 
its rivals, or in any others where the power 
exists to throw it upon the community. 
A similar provision exists in the Argentine, 
and it is imposed by Act of Parliament in 
Canada, but as one of the concerns is 
nationally owned, and the current losses fall 
upon the national budget, its charge is 
really socially borne in the end. In this 
country such provisions were part of the 
amalgamation project of 1923, and of the 
formation of a single transport authority in 
London in 1933 and, therefore, did not 
arise through steps taken to meet new 
factors of competition. But the oppor- 
tunity for their imposition came when 
rights to road powers and rights to pooling 
arrangements were sought by the railways 
— both of them adjusting mechanisms to 
minimise the losses due to the impact of 
new invention — and this was clearly a 
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specialised case of keeping the burdens off 
the society. In the case of the electricity 
supply amalgamation of 1933, brought about 
for positive advantages rather than in 
defence against competition, similar provi- 
sion was made, and parliamentary powers 
for transfers to gas and water undertakings, 
also not defensive against innovation, have 
been accompanied by this obligation. In 
the case of such uncontrolled businesses as 
Imperial Chemicals and Shell Mex, rational- 
ising to secure greater profits, rather than 
fighting rearguard actions to prevent losses, 
obligations to deal with redundancies had 
been voluntarily assumed. In such cases 
the public obloquy of big business opera- 
tions inimical to society can be a negative 
inducement, but some freedom from radical 
competition in prices provide a positive 
power to assume the burden initially 7- , and 
pass it forward through price to consumers, 
rather than hack against shareholders. The 
third case, however, of making it a net 
charge on the improved profits, is quite an 
adequate outlet. If the principle of putting 
this particular obstacle in the way of adjust- 
ments to meet new competition (as distinct 
from increasing profits) is socially^ and 
ethically correct, it is doubtful whether it is 
wisely confined to cases where there is quite 
fortuitously a strategic control by public 
will. 

It will be clear that the difference between 
the introduction by purely competitive 
elements involving premature obsolescence 
and unemployment, and by delayed action, 
is a cost to society for a greater promptness 
of accessibility to novelty. The two ele- 
ments of capital and labour put out of action, 
would have supplied society with an extra 
quantity of existing classes of goods, but 
society prefers to forego that for the privi- 
lege of an earlier anticipation of new things. 
I estimate this price to be of the order of 
three per cent, of the annual national income. 
But when we speak of social advantage on 
balance, outweighing social cost, we dare 
not be so simple in practice. If the aggre- 
gate individual advantage of adopting some 
novelty is lOO.r and the social cost in sustain- 
ing the consequential unemployed is 90r, 
it does not follow that it is a justifiable 
bargain for society. The money cost is 
based on an economic minimum for im- 
portant reasons of social repercussions. Bufc 
the moral effects of unemployment upon the 
character and happiness of the individual 
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escape this equation altogether, and are so 
great that we must pause upon the figures. 
What shall it profit a civilisation if it gain 
the whole world of innovation and its 
victims lose their souls ? 

So far I have treated the problem of 
innovation as one of uneconomic rapidity. 
But there is another side — that of improvi- 
dent tardiness. Enormous potentialities are 
seen by scientists waiting for adoption for 
human benefit, under a form of society 
quicker to realise their advantage, readier 
to raise the capital required, readier to pay 
any price for dislocation and to adjust the 
framework of society accordingly. A for- 
midable list of these potentialities can be 
prepared and there is little doubt that 
with a mentality adjusted for change, society 
could advance much more rapidly. But 
there is a real distinction between the 
methods of adopting whatever it is decided 
to adopt, and the larger question of a more 
thoroughgoing adoption. In proportion as 
we can improve the impact of the present 
amount of innovation, we can face the 
problem of a larger amount or faster rate. 
Unless most scientific discoveries happen 
to come within the scope of the profit motive, 
and it is worth some one’s while to supply 
them to the community, or unless the 
community can be made sufficiently scienti- 
fically minded to include this particular 
demand among their general commercial 
demands, or in substitution for others, 
nothing happens — the potential never 
becomes actual. It has been computed that 
a benevolent dictator could at a relatively 
small expense, by applying our modern know- 
ledge of diet, add some two inches to the 
average stature and seven or eight pounds to 
the average weight of the general population, 
besides enormously increasing their resistance 
to disease. But dictators have disadvantages 
and most, people prefer to govern their own 
lives indifferently, rather than to be ideal 
mammals under orders. To raise their own 
standard of scientific appreciation of facts is 
the better course, if it is not utopian. It 
has been clear for long enough that a diver- 
sion of part of the average family budget 
expenditure from alcohol to milk would be of 
great advantage. But it has not happened. 
If the individual realised the fact, it certainly 
might happen. It is ironically remarked 
that the giving of free milk to necessitous 
children, with all the net social gain that 
it may bring about, has not been a considered 
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social action for its own sake, but only the 
by-product emergency of commercial pressure 
— not done at the instance of the Ministry of 
Health or the Board of Education, but to 
please the Milk Marketing Bo^rd by reducing 
the surplus stocks of milk.mthe interests of 
the producer ! 

Scientists see very clearly how, if politicians 
were more intelligent, if business men were 
more disinterested and had more social 
responsibility, if governments were more 
fearless, far-sighted, and flexible, our know- 
ledge could be more fully and quickly used 
to the great advantage of the standard of life 
and health — the long lag could be avoided, 
and we should work for social ends. It 
means, says Mr. Julian Huxley, ‘the replace- 
ment of the present socially irresponsible 
financial control by socially responsible plan- 
ning bodies.’ Also, it obviously involves 
very considerable alterations in the structure 
and objectives of society, and in the occupa- 
tions and pre-occupations of its individuals. 
Now a careful study of the literature of plan- 
ning shows that it deals mainly with planning 
the known, and hardly at all with planning 
for changes in the known. Although it 
contemplates ‘ planned ’ research, it does 
not generally provide for introducing the 
results of new research into the plan, and for 
dealing with the actual impact — the un- 
employment, redirection of skill, and location, 
and the breaking of sentimental ties that 
distinguish men from robots. It seems to 
have not many more expedients for this 
human problem than our quasi-individualist 
society with its alleged irresponsibility. It 
also tends to assume that we can tell in 
advance what will succeed in public 
demand and what will be superseded. There 
is nothing more difficult, and the attempt to 
judge correctly under the intellectual stimulus 
of high profits and risk of great losses is at 
least as likely to succeed as the less personally 
vital decision on a committee. Would a 
planning committee, for example, planning 
a new hotel in 1904, have known any better 
than capitalist prevision that the fifteen 
bathrooms then considered adequate for 
social demand, ought really to have been 
ten times that number if the hotel was not to 
be considered obsolete thirty years later % 
Prevision thought of in terms of hindsight is 
easy, and few scientists have enjoyed the 
responsibility of making practical decisions as 
to what the public will want far ahead. 
They, therefore, tend to think of prevision 
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in terms of knowledge and appreciation of 
particular scientific possibilities, whereas it 
involves unknown demand schedules, the 
unceasing baffling principle of substitution, 
the inertia of institutions, the crusts of tradi- 
tion and the queer incalculability of mass 
mind. Of course, in a world where people go 
where they are told, when they are told, do 
what they are instructed to do, accept the 
reward they are allotted, consume what is 
provided for them, and what is manifestly 
so scientifically 'good for them' these diffi- 
culties need not arise. The human problem 
will then be the 'Impact of Planning’. I am 
not here examining the economics of plan- 
ning as such, but only indicating that it 
does not provide automatically the secret 
of correct prevision in scientific innovation. 
When correct prevision is possible a com- 
mittee can aim at planning with a minimum 
disturbance and wastage (and has the 
advantage over individuals acting competi- 
tively), but for such innovation as proves to 
be necessary it does not obviate the human 
disturbance or radically change its character. 
The parts of human life are co-ordinated and 
some are more capable of quick alteration 
than others, while all are mutually involved. 
One may consider the analogy of a railway 
system which has evolved, partly empirically 
and partly consciously, as a co-ordinated 
whole. Suddenly the customary speed is 
radically changed, and then it may be that 
all the factors are inajvpropriate — distance 
between signals, braking power, radius of 
curves, camber or super-elevation, angles of 
crossings, bridge stresses. The harmony has 
been destroyed. Especially may this be the 
case if the new factor applies to some units 
only, and not to all, when the potential 
density of traffic may be actually lessened. 
The analogy for the social system is obvious 
and its form of government matters little 
for the presence of the problem, though it 
may be important in the handling of it. 

I have spoken as though the normal span 

of life of men and machinery themselves 

provides a phase to which scientific advance 

might be adjusted for a completely smooth 

social advance. But this would be to ignore 
customs and institutions, even as we see 
in Federal America, Australia and Canada, 
constitutions which lengthen that phase and 
make it less amenable as a natural transition. 
At one time v r e relied on these to bring about 
the economic adjustment necessary. But 
technical changes take place so rapidly that 


such forces work far too slowly to make the 
required adaptation. Habits and customs 
are too resistant to change in most national 
societies to bring about radical institutional 
changes with rapidity, and we patch with 
new institutions and rules to alleviate the 
effects rather than remove the causes of 
maladjustments. The twenty mile speed 
limit long outstayed its fitness, and old 
building restrictions remained to hamper 
progress. Edison is reported to have said 
that it takes twenty-five years to get an 
idea into the American mind. The Webbs 
have given me a model period of nineteen 
years from the time when an idea comes up 
as a practical proposition from a 'dangerous I * * * 5 
left wing to the date when it is effectively 
enacted by the moderate or 'safe 5 progressive 
party. This period of political gestation 
may be a function of human psychology or 
of social structure. We do not know how 
ideas from a point of entry, permeate, infil- 
trate or saturate society, following the 
analogues of conduction, convection, or 
lines of magnetic force. 

Our attitude of mind is still to regard 
change as the exceptional, and rest as the 
normal. This comes from centuries of tradi- 
tion and experience, which have given us a 
tradition that each generation will substan- 
tially live amid the conditions governing the 
lives of its fathers, and transmit those condi- 
tions to the succeeding generation. As 
Whitehead says : 'we are living in the first 
period of human history for which this 
assumption is false.’ As the time span of 
important change was considerably longer 
than that- of a single human life, we enjoyed 
the illusion of fixed conditions. Now the 
time span is much shorter, and we must 
learn to experience change ourselves. 

I have so far discussed modification of 
impact to meet the nature of man. Now 
we must consider modifying the nature of 
man to meet impact. 

Sociologists refer to our ' cultural lags 5 
when some of the phases of our social life 
change more quickly than others and thus 
get out of gear and cause maladjustments. 
Not sufficient harm is done to strike the 
imagination when the change is a slow one, 
and all the contexts of law, ethics, economic 
relations and educational ideals tend towards 
harmony and co-ordination. We can even 
tolerate by our conventions, gaps between 
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them when preachers and publicists can 
derive certain amusement and profit from 
pointing out our inconsistencies. But when 
things are moving very rapidly, these lags 
become important ; the concepts of theology 
and ethics, the tradition of the law, all tend 
to lag seriously behind changes brought 
about through science, technical affairs and 
general economic life. Borne hold that part 
of our present derangement is due to the 
lack of harmony between these different 
phases — the law and governmental forms 
constitutionally clearly lag behind even 
economic developments as impulsed by 
scientific discovery. An acute American 
observer has said that 'the causes of the 
greatest economic evils of to-day are to be 
found in the recent great multiplication of 
interferences by Government with the func- 
tioning of the markets, under the influence 
of antiquated doctrines growing out of condi- 
tions of far more primitive economic life.’ 
It would be, perhaps, truer to say that we 
are becoming 'stability conscious 5 and setting 
greater store, on humanitarian grounds, by 
the evil effects of instability. 

In the United States it would be difficult 
to find, except theoretically in the President, 
any actual person, or instrument in the 
Constitution, having any responsibility for 
looking at the picture of the country as a 
whole, and there is certainly none for making 
a co-ordinated plan. Indeed, in democracy, it 
is difficult to conceive it, because the man 
in public life is under continual pressure of 
particular groups, and so long as he has his 
electoral position to consider, he cannot put 
the general picture of progress in the fore- 
front. Whitehead declared that when an 
adequate routine, the aim of every social 
system, is established, intelligence vanishes 
and the system is maintained by a co-ordina- 
tion of conditioned reflexes. Specialised 
training alone is necessary. Uo one, from 
President to miner, need understand the 
system as a whole. 

The price of pace is peace. Man must 
move by stages in which he enjoys for a 
space a settled idea, and thus there must 
always be something which is rather de- 
layed in its introduction, and the source 
of sectional scientific scorn. If every day 
is 4 moving 5 day, man must live in a 
constant muddle, and create that very 
fidget and unrest of mind which is the 
negation of happiness. Always 4 jam to- 


morrow 5 — the to-morrow that 4 never comes 5 . 
If we must have quanta on stages, the 
question is their optimum length and charac- 
ter, not merely the regulation of industry 
and innovation to their tempo, but the 
education of man and society to pulse in 
the same rhythmic wave-length or its 
harmonic. 

In some ways we are so obsessed with the 
delight and advantage of discovery of new 
things that we have no proportionate regard 
for the problems of arrangement and absorp- 
tion of the things discovered. We are like 
a contractor who has too many men bringing 
materials on to the site., and not enough men 
to erect the buildings with them. In other 
words, if a wise central direction were 
properly allocating research workers to the 
greatest marginal advantage, it would make 
some important transfers. There is not 
too much being devoted to research in 
physics and chemistry, as modifying industry, 
but there is too much relatively to the 
research upon the things they affect, in 
physiology, psychology, economics, sociology. 
We have not begun to secure an optimum 
balance. Additional financial resources 
should be applied more to the biological and 
human sciences than to the applied physical 
sciences, or possibly, if resources are limited, 
a transfer ought to he made from one to 
the other. 

Apart from the superior tone sometimes 
adopted hv 4 pure science 5 towards its own 
applications, scientific snobbery extends to 
poor relations. Many of the hard-boiled 
experimental scientists in the older and so 
productive fields, look askance at the newer 
borderline sciences of genetics, eugenics and 
human heredity, psychology, education and 
sociology, the terrain of so much serious 
work but also the happy hunting ground of 
' viewey 5 cranks and faddists. Here the 
academic soloist is still essential, and he has 
no great context of concerted work into 
which to fit his own. But unless progress 
is made in these fields which is comparable 
with the golden ages of discovery in physics 
and chemistry, we are producing progres- 
sively more problems for society than we are 
solving. A committee of population experts 
has recently found that the expenditure on 
the natural sciences is some eight to ten times 
greater than that on social sciences. There 
is hardly any money at all available for 
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their programme of research into the im- 
mense and vital problems of population in 
all its qualitative and quantitative bearings. 
An attack all along the front from politics 
and education to genetics and human 
heredity is long overdue. Leisure itself is 
an almost unexplored field scientifically. 
For we cannot depend wholly on a hit and 
miss process of personal adaptation, great 
though this may be. There must be 
optimal lines of change which are scienti- 
fically determinable. We have seen in a 
few years that the human or social tempera- 
ment has a much wider range of tolerance 
than we had supposed. We can take 
several popular examples. The reaction to 
altered speed is prominent. In the Greeeey 
Papers , it is recorded that the Knowsley 
party accomplished 23 miles per hour on the 
railway, and recorded it as ‘ frightful — 
impossible to divest yourself of the notion 
of instant death — it gave me a headache 
which has not left me yet — some damnable 
thing must come of it. I am glad to have 
seen this miracle, but quite satisfied with 
my first achievement being my last.' In 
the British Association meeting for 1836, 
an address on Bailway Speeds prophesied 
that some day 50 miles an hour might he 
possible. Forty years ago, we may remember 
that a cyclist doing 15 to 18 miles an hour 
was a c scorcher ’ and a public danger 
Twenty-five years ago, 30 miles an hour in 
motoring was an almost * unhealthy and 
hardly bearable pace. To-day the fifties and 
sixties are easily borne, both by passenger 
and looker on. Aeroplane speeds are differ- 
ently judged, but at any rate represent an 
extension of the tolerance. Direct taxation 
thirty years ago in relation to its effect on 
individual effort and action seemed to reach 
a breaking-point and was regarded as 
psychologically unbearable at levels which 
to-day are merely amusing. The copious 
protection of women’s dress then would 
have looked upon to-day’s rationality as 
suicidal lunacy. One hesitates to say, 
therefore, that resistances to scientific 
changes will be primarily in the difficulty of 
mental and physical adjustments. But there 
can be little doubt that with the right 
applications of experimental psychology and 
adjusted education, the mind of man would 
he still more adaptable. Unfortunately, we 
do not know whether education as an 
acquired characteristic is in any degree 
inheritable, and whether increasing educabi- 
lity of the mass is a mere dream, so that we 


are committed to a Sisyphean task in each 
generation. Bor do we know whether this 
aspect is affected by the induced sterility 
of the age. It may not be a problem of 
changing the same man in his lifetime, but 
of making a larger difference between father 
and son. The latest teachings of gene- 
ticists hold out prospects for the future of 
man which we should like to find within our 
present grasp, and recent successful experi- 
ments with mammals in parthenogenesis and 
eutelegenesis bear some inscrutable expres- 
sion which may be either the assurance of 
new hope for mankind or a devil’s grin of 
decadence. 

What is economics doing in this kaleido- 
scope J ? 

The body of doctrine which was a satis- 
factory analysis of society twenty-five years 
ago is no longer adequate, for its basic 
postulates are being rapidly changed. It 
confined itself then to the actual world it 
knew and did not elaborate theoretical 
systems on different bases which might never 
exist. It is, therefore, now engaged in 
profoundly modifying the old structures to 
meet these new conditions. Formerly it 
assumed, quite properly, a considerable 
degree of fluid or competitive adjustment in 
the response of factors of production to the 
stimulus or operation of price, which was 
really a theory of value-equilibrium. Where- 
ever equilibrium was disturbed, the distur- 
bance released forces tending to restore it. 
To-day many of the factors formerly free 
are relatively fixed, such as wage levels, 
prices, market quotas, and when an exter- 
nal impact at some point strikes the organ- 
ism, instead of the effect being absorbed 
throughout the system by adjustments of 
all the parts, it now finds the shock evaded 
or transmitted by many of them, leaving the 
effects to be felt most severely at the few 
remaining points of free movement or 
accommodation. Unemployment is one of 
these. Tlie extent to which this fact throws 
a breaking strain upon those remaining free 
points is not completely analysed, and the 
new economics of imperfect competition is 
not fully written out or absorbed. The 
delicate mechanism of i>riee adjustment 
with the so-called law of supply and demand 
governed the whole movement, but with 
forcible, fixation of certain price elements 
consequences arise in unexpected and re- 
mote quarters. Moreover, the search for a 
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communally planned system to secure free- 
dom from maladjustments involves a new 
economics in which the central test of price 
must be superseded by a statistical mecha- 
nism and a calculus of costs which has not 
yet been satisfactorily worked out for a 
community retaining* some freedom of indi- 
vidual action and choice. The old inter- 
national currency equilibrated world forces 
and worked its way into internal conditions 
in order to do so. But the modern attempt 
to prevent any internal effect of changes in 
international trade, or to counteract them, 
and the choice of internal price stability at 
all costs against variable international econo- 
mic equations, has set economic science a 
new structure to build out of old materials. 
At this moment when elasticity is most 
wanted, stability leading to rigidity be- 
comes a fetish. The aftermath of war is 
the impossibility of organising society for 
peace. 

The impact of economic science upon 
society to-day is intense and confusing, 
because, addressing itself to the logic of 
various sets of conditions as the likely or 
necessary ones according to its exponents, 
predilections, it speaks with several voices, 
and the public are bewildered. Unlike their 
claims upon physics and mathematics, since 
it is dealing with money, wages, and employ- 
ment, the things of everyday, they have 
a natural feeling that it ought to be easily 
understandable and its truth recognisable. 
Balfour once said, in reference to Kant, 
c Most people prefer a problem which they 
cannot explain, to an explanation which 
they cannot understand. 5 But in the past 
twenty years, the business world and the 
public have become economics-conscious, and 
dabble daily in index numbers of all kinds, 
and the paraphernalia of foreign exchange 
and statistics of economic life. The rela- 
tivity of economic principle to national 
psychology baffles the economists them- 
selves, for it can be said truly at one and the 
same time, for example, that confidence 
will be best secured by balancing the Budget, 
and by not balancing it, according to public 
mentality. The economics of a community 
not economically self-conscious are quite 
different from those of a people who watch 
every sign and act accordingly. Thus the 
common notion that economics should be 
judged by its ability to forecast (especially 
to a particular date) is quite fallacious,- for 
the prophecy, if £ true 5 and believed, must 


destroy itself, inasmuch as the economic 
conduct involved in the forecast is different 
after the forecast from what it would have 
been before. The paradox is just here, for 
example : if a people are told that the peak 
of prices in a commodity will actually be on 
June 10, they will all so act that they anti- 
cipate the date and destroy it. Economics, 
thoroughly comprehended, can w r ell foretell 
the effects of a tendency, but hardly ever 
the precise date or amount of critical events 
in those effects. The necessity for a con- 
centration upon new theoretical and ana- 
lytical analysis, and upon realistic research 
is very great. But so also is the need for 
widespread and x>opular teaching. For a 
single chemist or engineer may by his 
discovery affect the lives of millions w T ho 
enter into it but do not understand it, 
whereas a conception in economic life however 
brilliant, generally requires the conformity 
of the understanding and wills of a great 
number before it can be effective. 

But not alone economics : if the impact of 
science brings certain evils they can only be 
cured by more science. Ordered knowledge 
and principles are wanted at every point. 
Let us glance at three only, in widely different 
fields : man’s work, man’s health, man’s 
moral responsibility. The initial impact of 
new science is in the factory itself. The 
kind of remedy required here is covered 
by the work of the National Institute 
of Industrial Psychology. Some of this 
improves upon past conditions, some creates 
the conditions of greater production, but 
much of it combats the evils arising from 
new conditions created by modern demands, 
speed, accuracy and intensity. It invokes 
the aid of many branches of science. It is 
the very first point of impact. Yet its 
finance is left to personal advocacy, and 
commands not 10 per cent, of the expenditure 
on research in artificial silk, without which 
the world was reasonably happy for some 
centuries. We can judge of the scope of this 
by the reports of the Industrial Health 
Research Board. Again, the scientific ancil- 
laries of medicine have made immense strides. 
Clinical medicine as an art makes tardy, 
unscientific and halting use of them. The 
public remain as credulous as ever, their 
range of gullibility widened with every 
pseudo-scientific approach. (We do not 
know what proportion of positive cases can 
create the illusion of a significant majority 
in mass psychology, but I suspect that it is 
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often as low as twenty per cent.) For a 
considerable range of troubles inadequately 
represented in hospitals, the real experience 
passes through the hands of thousands of 
practitioners, each with too small a sample 
to be statistically significant, and is, there- 
fore, wasted from a scientific standpoint. 
Half-verified tlieroies run riot as medical 
fashions, to peter out gradually in disillusion- 
ment. If the. scattered cases were all- 
centralised through appropriately drawn case- 
histories, framed by a more scientifically 
trained profession, individual idiosyncrasy 
would cancel out, and mass scrutiny would 
bring the theories to a critical statistical 
issue of verification or refutation in a few 
months. This would be to the advantage 
of all society, and achieve an even greater 
boon in suggesting new points for central 
research. 

A suggestion has been made for an inven- 
tions clearing house, to : co-operate the 
scientific, social and industrial phases of 
Invention, and to reduce tlie lag between 
invention and application 5 managed by a 
committee of scientists and a committee of 
industrialists and bankers. The proposal 
came to me from Hew York, but London 
was to be the home of the organisation, which 
was to adopt a code of ethics in the interests 
of inventors, industry and social 'progress. 
This brings me to my third example, the 
field of ethics, which needs the toil of new 
thought. The systems of to-day, evolving 
over two thousand years, are rooted in 
individualism and the relations between 
individuals. But the relations of society 
to-day are not predominantly individual, for 
it is permeated through and through with 
corporate relations of every kind. Each of 
these works over some delegated area of the 
individual’s choice of action, and evolves 
a separate code for the appropriate relation- 
ship. The assumption that ethical questions 
are decided by processes which engage the 
individuaTs whole ethical personality is no 
longer even remotely true. The joint-stock 
company may do something, or refrain from 


doing something, on behalf of its share- 
holders, which is a limited field of ethics, and 
may but faintly resemble what they would 
individually do with all other considera- 
tions added to their financial interests. The 
whole body of ethics needs to be reworked 
in the light of modern corporate relations, 
from Church and company, to cadet corps 
and the League of Nations. 

In no ease need we glorify change : but 
true rest may be only ideally controlled 
motion. The modern poet says : 

‘ The endless cycle of idea and action., 
Endless invention, endless experiment, 
Brings knowledge of motion, but not of 
stillness.’ 

But so long as we are to have change — 
and it seems inevitable — let ns master it. 
T. S. Eliot goes on : 

‘ Where is the wisdom we have lost in 
knowledge i 

Where is the knowledge we have lost in 
information 1 5 

My predecessors have spoken of the short- 
comings of the active world — to me they are 
but the fallings short of science. Wherever 
we look we discover that if we are to avoid 
trouble we must take trouble — scientific 
trouble. The duality which puts science 
and man’s other activity in contrasted 
categories with disharmony to be resolved, 
gaps to be bridged, is unreal. We are simply 
beholding ever-extending science too rough 
round the edges as it grows. 

What we have learnt concerning the 
proper impact of science upon society in the 
past century is trifling, compared with what 
we have yet to discover and apply. We 
have spent much and long upon the science 
of matter, and the greater our success the 
greater must be our failure, unless we turn 
also at long last to an equal advance in the 
science of man. 
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Principles and Practice of Field Experimentation.* 


A VERY useful publication by the well- 
known statistical experts Drs. Wishart 
and Sanders which will prove very helpful in 
clearing up many a difficulty with which the 
agricultural experimenter is confronted has 
recently appeared. The earlier statistical 
publications by the same publishers are now 
out of date, and the present one shows in 
a nutshell all recent improvements in field 
technique. Very few agricultural experi- 
menters in India are in a position to under- 
stand critically Dr. Fisher’s book Statistical 
Methods for Research Workers , though 
Dr. Fisher’s methods of field technique are 
now being rigidly followed, in every farm in 
India and his ideas of randomisation and 
replication , and the mathematical concept of 
'Analysis of Variance’ have now become classi- 
cal in the theory of field experimentation. 
Technical Communication No. 10 of Imperial 
Bureau of Soil Science — 1930 ( The Arrange- 
ment of Field Experiments and the Statistical 
Reduction of the Results by Fisher and 
Wishart) which is very popular now, clarified 
to a considerable extent most of Fisher’s 
ideas, though the experimenter still felt that 
there were a few fundamental points on 
which the authors had not given a clear 
guidance to him. 

Taking Part II first, of the publication 
under review, it attempts to answer most of 
the practical questions facing an experi- 
menter. The authors have made however 
clear even at the outset, that Statistics is 
only a means to an end and that undue promi- 
nence should not be given to it in preference 
to botanical or chemical techniques which 
might require his greater attention. This 
is indeed a very useful warning, as in India 
too, there seems to be a tendency to exagger- 
ate the usefulness of 'statistics’ in field tech- 
nique at the sacrifice of other important 
scientific considerations that should govern 
an experiment. But the part which 'statis- 
tics’ plays cannot be denied both in the matter 
of the design of the experiment to answer 
specific problems, and in eventually reducing 
the results to a form from which valid conclu- 
sions could be deduced. The modern field 
technique, besides, is a considerable improve- 
ment over old methods, in that what are 


* Principles and Practice of Field Experimenta- 
tion. By J. Wishart, M.A., D.Sc., and H. G. Sanders, 
M.A., Ph.D. (Empire Cotton Growing Corporation, King’s 
Buildings, Dean Stanley Street, London, S.W. 1.) 1935. 
Pp. 100. Price 3/-, post free. 


known as 'Complex Experiments’ which 
involve a number of factors at a time sucli 
as several varieties and manures, are now 
becoming very popular. 

The conduct of an experiment, if the data 
should be capable of satisfactory interpreta- 
tion, involves a number of preliminary 
considerations which the authors have so 
lucidly set forth ; firstly a suitable site for 
the experiment is a necessity ; which should 
be uniform in surface soil, sub-soil and drain- 
age, and with a history fairly known, which 
will be a guide for minimising the effects 
of patches in all possible ways. But such 
'a uniform piece of land’ is almost impossible, 
and the statistical device is to carry out a 
uniformity trial in the year or years previous 
to the experiment, and to correct the yield 
of a plot in the experimental year on the 
basis of the preliminary yield (by what is 
known as 'Covariance’ method referred to 
again in a subsequent para). But unless the 
covariance or correlation between the prelimi- 
nary and experimental yields in individual 
plots is high enough, which will lead to a 
large reduction of error, the uniformity trial 
loses its significance ; and this is what has 
been found to be the case in experiments on 
annual crops wdiere the correlation was found 
to be low. But in the case of perennial 
crops like 'tea’, the method of covariance 
has yielded very valuable results. 

The soil type of the farm should, of course, 
be representative of the country where the 
results of the experiment have to be applied 
in wider practice, and the experiment itself 
should include 'an established variety or 
method of cultivation’ to act as the standard . 
Since the results of a single experiment 
are for one year only, it seems necessary 
before any practical recommendations are 
made with regard to their wider utility, that 
the experiment should be continued for at 
least three years to allow for weather sampl- 
ing, and at as many centres as possible. 
Where such series of experiments are statis- 
tically combined for analysis (which would 
allow sufficient degrees of freedom for error), 
it should be noted that the size and shape of 
experimental plot should be kept constant, 
though the actual randomisation of plots 
should be done separately for each experi- 
ment. 

The authors have rightly pointed out 
that a mere significant difference in the 
matter of yield is not sufficient to introduce 
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a new variety, for on one hand there is the 
question of economics, as even a 10 % increase 
may not be an economic advantage, and on 
the other hand there is the question of quality . 
There is however the difficulty of assessing 
the quality of crops, which as in the case of 
pasture, becomes complicated, as it depends 
both upon nutritive value and botanical 
composition. With cereals, ability to stand 
is an important consideration, as well as 
earliness. These- are some of the points 
which should weigh with the experimenter 
before a definite variety is decided upon for 
extension. It seems therefore necessary 
from the point of view of deduction of proper 
results that experimental plots should also be 
accompanied by observation plots. The ob- 
servation plots are generally used at the first 
stage of the enquiry for trying any number of 
new varieties, and eliminating as many as 
possible for the final experiment, but they 
serve much more useful purpose throughout 
the different stages of the enquiry, as large 
plots will be necessary to watch the standing 
ability of plants, their tillering capacity and 
effects of spacing , and so on. It is advisable 
to have such observation plots as close as 
possible to the experimental field. 

Size, Shape and Arrangement of 
Experimental Plots. 

Every experimenter knows that dealing 
nth small plots, their size, shape and arrange- 
lent influence the standard error of the 
experiment. But so far, we in India have not 
definitely deduced what these should be for 
several crops grown under different conditions 
and for different types of experiment. These 
questions could however be solved only by 
special experiments designed for the purpose. 
But the authors have given some very useful 
tips which are worth noting. The uni- 
formity trials in other countries show gene- 
rally — these are corroborated by trials in 
India as well — that standard error goes down 
as the plot size increases to 1/40 acre, and 
that error goes up as we still further increase 
the size. But as a sufficient number of 
replications is necessary for ensuring validity 
for error, it is recommended that we may 
have even smaller plots than 1/40 acre, and 
increase the number of replications. Larger 
plots too could sometimes he preferred, if they 
could improve the convenience of agricultural 
operations. 

With regard to plot-shape, the square plot 
has the advantage of minimising the edge 
effects (as in the case of cereals, lodging is a 
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serious matter), while oblong plots may be 
helpful to take detailed growth observations 
by facilitating easy access to any part of 
the plot. In cultivation experiments it seems 
imperative to have long narrow plots, so also 
in the case of all experiments where plots 
should be separately drilled. Long narrow 
plots are, generally speaking, found to give 
loAver standard error than square plots ; and 
it is particularly so in slopy areas with long 
sides of the plot running up the slope. 

A further point which is of considerable 
moment to the experimenter is whether the 
Latin Square or randomised block arrange- 
ment should be preferred. Both the methods 
have advantages and disadvantages, and the 
type of experiment to be conducted seems to 
be the deciding factor in preferring the choice. 
While the Latin Square has the advantage of 
eliminating soil fertility in two directions, 
and is convenient for small dibbled plots, 
it has the disadvantage that the number of 
treatments or replications cannot exceed 
7 or 8, as it will otherwise cover a large space 
and reduce the efficiency of the experiment ; 
nor can the treatments be less than 3 or 4 
owing to the number of degrees of freedom 
being very small. One other point — which 
the authors have not touched — is that in the 
case of irrigation or manurial experiments the 
lateral seepage of water is a great disturbing 
factor, particularly so in the case of a Latin 
Square arrangement. 

But with regard to 'randomised blocks 
design 5 , its flexibility is its supreme merit ; 
there is no theoretical restriction to the 
number of treatments (though there should 
be a limit to the block size and hence to the 
number of treatments which should not 
normally exceed 10) ; and above all the ran- 
domised block method can be fitted even to 
an awkward-shaped field. For cultivation 
experiments, and drilling trials this method 
is admirably fitted, and the accessibility to 
each plot which the arrangement permits is 
indeed a great advantage. However, how 
far either method reduces tlie error lias not 
been fully explored, and here the experi- 
menter in India has ample scope for research. 

But where the number of treatments is to 
be unduly large, what are known as 'con- 
founded experiments 5 are now being adopted 
and the authors have not entered into a 
discussion of these very useful designs, 
except a reference, to what are known as 
'split-plot designs’, which are now being 
largely used in India for irrigation and 
manurial experiments. 
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Pages 81-85 contain very useful points 
of advice to the experimenter. The number 
of replications to be adopted should be 
based from experience on the standard error 
of the mean ; and for detecting small differ- 
ences a larger number of replications will be 
necessary. Again it is wrong to adopt c the 
same randomisation’ for several experiments 
(instead of randomising each time), as it may 
introduce a bias ; it is a mistake again to 
divide a plot into two or three and imagine 
that the replications are increased. Further, 
the process of ‘randomisation' itself needs 
some definite procedure. Tippet's tables are 
now being largely used for picking random 
numbers, and if they are not available some 
convenient method of drawing — such as 
picking up cards — may be adopted. ‘Ran- 
domisation 5 in the case of Latin Square is 
rather a cumbersome procedure, and it seems 
best to draw one of the types given by Yates 
(1933, Empire J. Expt . Agri ., i). Otherwise 
for the formation of Latin Square for use 
in field experiments, the rows may be picked 
up first with all the limitations of the Latin 
Square, and then the rows and columns 
may be randomised, amongst themselves. 

Sampling Technique. 

This is probably the greatest difficulty 
facing the experimenter, and the authors 
have given a very clear guidance on the 
matter. ‘Sampling of plants' merely means 
picking up a certain percentage of plants for 
observation, and such a selection is necessary 
where the population is very large. Deve- 
lopmental observations from stage to stage 
in the growth of the plant, such as its height, 
weight, etc., which would eventually explain 
the differences in yield, can best be done 
only by sampling ; otherwise the process of 
counting and observation would become 
unnecessarily complicated. The sampling of 
plants from each plot should however be 
made free from bias and from different 
portions of the plot to be fairly representa- 
tive of the plot. The usual sampling proce- 
dure is to divide the plot into sections, and 
to pick up by randomisation a few 7 small 
areas (known as sampling units) from each 
section. With at least two sampling units 
in each unit, the sampling error is calculated 
as in the case of a split-plot design. 

With p plots, 9 sections in each plot, 
and r sampling units in each section, the 
sampling error per unit-length will be based 
on p 9 (r— 1) degrees of freedom ; the sum 
of squares of ‘between sections’ in the several 


plots is first computed, and the difference 
between the total sum of squares and the 
sum computed already, wfill give the sum of 
squares for sampling, and this divided by 
p 9 (r— 1) gives the sampling error per unit, 
from wiiicli the sampling error per plot can 
be calculated. The actual method of sampl- 
ing — that is, the distribution of units over the 
plot — may be done in a number of ways, and 
here it is, a lot of useful wurk is possible to 
determine the best method of sampling on 
different crops under different conditions such 
as irrigated and unirrigated. The test for the 
efficacy for a particular method of sampling is 
that the sampling error should be low' ; where 
it is possible to compare the plot yields wdth 
the sample yields, the difference can be cal- 
culated, and for the efficacy of the sample, 
the correlation between the entire yield and 
the sample yield taken over all the sampling 
units should be high enough. Experience 
has shown that at least 5% of the plot yield 
should be sampled, and that the units should 
be scattered sufficiently well over the area. 
Another important point in connection with 
sampling is whether to take the same units 
at each observation ; where it is possible to 
do so without damaging the plants as in 
the case of a bulky crop like sugarcane, 
the same set of plants may be maintained at 
each observation. In such a case, the 
method of covariance is particularly useful to 
correct error from stage to stage, and to 
correct for inequalities in plant number 
noted at the earlier counts. 

Part I of this publication deals with the 
fundamental principles governing the modern 
experimentation in a very lucid way. The 
definition of ‘experimental error’, the influ- 
ence of ‘soil heterogeneity’ in a field experi- 
ment, and what is known as ‘significance' 
have all been explained to bring out their 
full meaning. The exact connotations of 
‘randomisation 5 , ‘replication’ and ‘local con- 
trol’ have been well illustrated from the 
layman's standpoint, and the principle of 
‘analysis of variance’ has been well brought 
out by examples. The routine calculations 
leading to ‘analysis of variance’ have been 
popularised by easy steps. test and ‘f 
test are a ‘bug-bear’ to the average experi- 
menter, and from the examples given, these 
two tests have been well illustrated ; and 
it has been shown that without : z 5 test 
being satisfied, it is statistically unsound to 
proceed to further comparisons of treat- 
ments. The extension of ‘analysis of 
variance 5 to complex experiments and to 
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splitplot designs, is logically one more step 
and the significance of different errors — e.g ., 
errors A and B — in the case of a split-plot 
design have been explained ; it seems neces- 
sary to point out that the split-plot design 
cannot be used when all comparisons are 
wanted with equal ' precision . 

The principle of ‘covariance’ so clearly 
explained in pages 45-56, is indeed a very 
powerful tool at the hands of the experi- 
menter to clear many complicated points 
arising in the interpretation of data involving 
simultaneous variations. The method is 
particularly useful in correcting a set of data 
on the basis of preliminary observations, 
such as for example, yield of one year on the 
basis of yield of the previous year or years 
in the same set of plots ; or again the yield 
may be corrected on the basis of plant or 
number. Similar to the usual analysis of 
variance, the table of analysis of covariance 
is constructed. It would he possible from 
such a table to know the correlations of 


‘within groups’ or ‘error’, from which signifi- 
cant relationship or otherwise between the 
two sets of observations could be judged. 
The ‘corrected’ experimental yields are then 
worked out, which would form the correct 
basis for drawing inference. At Cambridge 
it lias now become the habit to work out 
‘covariance’ on all preliminary observations, 
and calculate r and b ; if these are insignifi- 
cant a further procedure becomes useless. 

Conclusion. 

The authors have thus covered practically 
almost the whole ground useful to the agricul- 
tural experimenter (except the principle of 
‘confounding’ which is now being applied 
in a large measure to factorial designs), and 
have elucidated many points of interest. But 
it should be said that research suitable 
to our own conditions should be carried out 
to evolve our own standards in the matter 
of field technique. 

M. Valov an ath an. 


Ancient Schistose Formations of Peninsular India* 


rpHE most recent geological map of India 
appeared in 1931. No description 
of the geology of the country was published 
with the map ; Sir Edwin Pascoe is now 
engaged in compiling such a description 
and this will appear at an early date as a 
Manual of the Geology of India. Borne 
sixty per cent, of the area of the Peninsula 
is occupied by crystalline rocks and it is 
to be expected, perhaps, that these should 
receive a more detailed treatment than can 
be incorporated in a manual. It is such 
a treatment that Sir Lewis now contemplates. 

There are two methods of attempting 
such a comprehensive work. One method 
is to write the whole and revise it imme- 
diately before submitting it to the Press ; 
unfortunately, if the result is to be satis- 
factory, revision may mean the complete 
rewriting of the whole — a case in point is 


* “ An attempt at the correlation of the ancient schistose 
formations of Peninsular India,” by Sir Lewis Fermor, 
Memoirs of the Geological Survey of India , 1936, 70, 
Part I, 51 pp. With one map. 

Note : The memoir, part I of which is the subject of this 
review, is a comprehensive discussion on the Archeean rocks 
of India from the pen of Sir Lewis Fermor ; the remain- 
ing parts are to appear from time to time cluiing, it is 
hoped, the next few years, 


the Geology of Australia written by Sir 
Edgworth David and revised so thoroughly 
that it had not reached the Press up to the 
time of Sir Edgworth’s lamentable death 
in 1934. The other method is to publish 
it piecemeal as the parts are written, with 
a final appendix in which may be summarised 
all that new material which accumulated 
during the successive appearance of the 
different parts. Presumably Sir Lewis in- 
tends to follow the latter plan. 

The investigation of metam orphic rocks 
is a specialist’s life study. Sir Lewis is 
such a specialist and his 17 years of field 
work included in 33 years of service in India 
renders him amongst those fitted to under- 
take such a work. Many geologists would 
prefer to see each section in a treatise of 
this nature from the pen of the authority 
or authorities in each particular area. 
Sir Lewis’s plan of writing the whole himself 
at least eliminates the possibility of that 
acrimonious discussion which is so likely 
to appear from the clashing of the diverse 
views of authorities. 

Those of us who have worked on meta- 
morphic rocks and have also visited areas 
of metamorphic rocks in other countries 
will appreciate something of the task which 
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Sir Lewis has set himself for India. In this 
country we have had detailed mapping in 
widely separated areas, and attempts at 
correlation may be compared, perhaps, to 
attempts at correlating the rocks of the 
Lake Superior region with metam orphic 
rocks in the Alleghanies, the Black Hills 
and in the Rockies, or between Scotland, 
Scandinavia and Central Europe. Unfortu- 
nately we are too prone to think of a country 
as a geological entity, forgetting the vast- 
ness of a country like India and the great 
distances separating the mapped areas. 
Except in a few isolated regions the geolo- 
gical map of India gives but a crude sketch 
of the Archaean rocks. 

Detailed mapping on careful modern 
lines has been in progress for little more 
than 20 years ; Sir Lewis makes the illumi- 
nating remark that “Most of our memoirs 
on the geology of Southern India were 
written before the introduction of the 
microscopic study of rocks into India.” 
However, in Rajputana Dr. Heron’s record 
of nearly 30 years of continuous mapping 
has resulted in the only satisfactorily com- 
pleted areal unit in India. In other parts of 
India most of the work has been in progress 
continuously since the War. In the Central 
Provinces Sir Lewis Eermor’s party has 
done some fine detailed mapping over a 
comparatively small area. In Bihar and 
the adjacent Eastern States Agency a party, 
centred around Singhbhum, has covered a 
rather larger area in detail. Recently a 
survey party commenced work in Bastar 
State which should clear up some of the 
problems of the Charnockites and related 
rocks. Geological surveys in South India 
have gone on continuously, but no con- 
nected account has appeared in recent 
years. These facts will indicate the real 
paucity of connection between these iso- 
lated areas. 

Sir Lewis recognises all the difficulties and 
clearly enumerates them. One turns these 
first pages with something of aw r e for this 
brave attempt — there will be much of 
reverence if, on its conclusion, Sir Lewis 
has unrolled before us a convincing picture 
of any detailed correlation which he may 
make. 

Part I is introductory in nature, its 
principal object being to discuss the several 
factors which may be concerned in correla- 
tion and to divide the country into provinces 
of a size suitable for description. One 


may note, at the commencement, that the 
memoir’s title is not perhaps correct seeing 
that the author intends to describe rocks 
beyond the Peninsula — in Ceylon, Burma 
and the Himalayas. 

On page 5, Sir Lewis re-quotes his defini- 
tion of the term Archaean made in 1909 ; 
the arguments surrounding the use of the 
term eparclicdan unconformity form nothing- 
more nor less than a vicious circle. Cut down 
to the root of the matter the true definition 
is found on page 14 — “ I have taken the 
presence of either granitic or pegmatitic 
intrusives as sufficient reason for referring 
the rocks into which they are intruded to 
the Archaean rather than the Puranas.” 

In the excellent discussion of the w'ell- 
known factors involved in correlation Sir 
Lewis brings up again the question of crush- 
conglomerates. I think, from their recent 
work, several Mysore geologists will demur 
at the statement: “In the Dharwar series 
of Mysore there are many conglomerates, 
but these are all regarded by the Mysore 
geologists as probably due to crush.” Except 
in Sir Lewis's own area. Central Provinces, 
this mode of origin for sheared con- 
glomerates seems to have died leaving no 
regrets. 

Apparently the author intends to make 
some use of the manganese occurrences in 
correlation. This is dangerous ground of 
which, no doubt, he is well aware. In the 
Iron-ore series there is a manganiferous 
shale horizon near the base and another 
near the top. Similarly in the use of the 
iron-ore for the same purpose, although the 
Iron-ore series is the main source of iron-ores, 
the pebbles in the basal conglomerate 
indicate that iron-ores occurred in an older 
series. 

There are several minor points with which 
some petrologists will not agree, such as 
metasomatism as an occasional factor in 
metamorphism, and the solvent action of 
water in metamorphism, but until we come 
to the discussion on charnockites there is 
nothing to cause serious disagreement from 
the point of view of the purpose of this 
memoir. Sir Lewis appears to have accepted 
Stillwell’s view that the charnockites are 
metamorphic rocks of the hypo-zone. Many 
of us w~ere of this view until recently, but 
some of us wrnuld now revert, in part, to 
Holland’s original description of them as 
normal igneous rocks. May they not be 
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rocks formed by the crystallisation of a dry 
magma at great depth ? In discussing, on 
page 50, why the Cuddapahs never come in 
contact with the charnockites Sir Lewis 
gives two reasons. I suggest to him a third : 
the charnockites were intruded at such 
great depths that they were nowhere exposed 
at the surface up to the time of deposition of 
the Cuddapahs. 

For the infra-plutonic zone the author has 
made a good case and many of us will agree 
to the probability of his eclogite shell. Its 
suggested influence in the causation of 
earthquakes is unconvincing. 

Finally, Sir Lewis explains the manner in 
which he has divided India (unfortunately 
he heads his table : Peninsular India 5 ) into 
regions and provinces for purposes of descrip- 
tion. The three regions : Non-charnockitic, 
charnockitic and“extra-Peninsular provinces 5 ' 
give an unbalanced division so far as area 
is concerned, and especially so when we note 
that probably 95 per cent, of the work to 
date has been done in the non-charnockite 
region. From the metamorphic point of 
view it is not a petrological division and 
gives neither a picture of facies nor of grade. 
It is simply a convenient description of 
areas, the charnockitic region covering merely 
the southernmost tip of the Peninsula and 
the east coast, the non-charnockitic being 
the rest of the Peninsula. 

The eighteen subdivisions, or provinces, 
are on an areal basis but they are grouped 
into types some of which are, at least in 
name, lithological : in the non-charnockitic 


region there are the iron-ore provinces, the 
(manganese-ore)-marble provinces and the 
igneous provinces ; in the charnockitic 
region there are the iron-ore provinces, 
(manganese-ore)-marble provinces and the 
garnetiferous provinces ; the extra-Penin- 
sular provinces are grouped (naturally) into 
the Himalayan and Burma occurrences. 
The grouping contains elements of lithological 
types, elements of facies and elements of 
areal distribution — a real hotch potch ! 
Several of the groups contain common 
characteristics. It might just as well have 
been left entirely areal. However, classifi- 
cations of this nature are entirely for clarity 
in description, and I would not advise the 
reader to give to it, at this stage, any other 
significance. 

In conclusion I would suggest that as an 
appendix to the final part of the memoir 
the authorities on the different areas should 
be invited by Sir Lewis to express their 
opinions on his description of their respective 
areas and of his correlation, and so provide a 
completely balanced picture. 

Correlations are undertaken by two types 
of people : those who are young and eager 
(I was rash enough to attempt one such 
some years ago) and those who, as they 
retire and leave the field to younger men, 
wish to leave behind them the fruits of their 
experience. Sir Lewis Fermor has left India, 
we wish him a long retirement and hope 
that he finds the time to put the finishing 
touches to his correlation. 

J. A. Dunn. 


A Nutritional Survey of the Poorer Classes in Ceylon.* 


Dr. Mcholls gives a brief description of 
the various races inhabiting Ceylon ; the 
three chief racial groups are the Sinhalese, 
Tamils and Moors. Education in Ceylon is 
compulsory and there are more than 3,000 
schools and colleges. 12,737 boys and girls, 
aged 5-18 and belonging to various races 
and of various social origins, were weighed 
and measured. It was found that the 
height and weights means of children of the 
well-to-do classes were higher at all ages 

* By Lucius Nicholls, M.D., B.C., B.A., Ceylon Journal 
of Science, Vol IV., Part I (April 2J, 19360 - 


than those of the middle and poorest 
classes, those of the poorest classes being 
the lowest. Averages in the various social 
classes were much the same in each racial 
group, audit may probably be assumed that 
the most important factor affecting develop- 
ment is diet. Investigation showed that 
the diet of children of the poorer classes in 
the vernacular schools is very deficient in 
quality. 

A diet survey of 15 peasant families was 
carried out, intake of calories and proximate 
principles worked out as follows : — 
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Protein (g) 

Fat (g) ' 

C a rb ohy dr at e ( g ) 

Calories 

55-5 

32-0 

365 

1,942 


The author suggests that “a diet of the 
value of about 2,200 calories is sufficient for 
the requirements of an agricultural labourer 
belonging to the smaller races of the tropics, 
provided the diet is well-balanced in 
necessary constituents.” 

Infantile mortality is high in Ceylon (176 
per mille during the decade 1923-33). Among 
the most important causes of death are 
those entered in the returns as “debility’’ 
and “convulsions” ; in the author’s opinion, 
malnutrition is the basic cause of the 
majority of deaths entered under these 
heads. A large number of infantile deaths 
from a condition called “mandama” are 
registered ; “mandama” is characterised by 
a papillar skin eruption, weakness of the 
limbs, and extreme wasting. Many patients 
with “mandama” have “sore- mouth”, a 
condition now recognised to be due to diet 
deficiency, and eye signs and symptoms 
including xerophthalmia and keratomalacia. 
Dental carries and irregularities of the teeth 
were found to be more common in poor 
than in well-to-do children, and it seems 
probable that the high incidence of dental 
defects in the former is due to malnutrition. 

The author discusses the relation between 
the recent malaria epidemic and nutrition. 
The epidemic was preceded by a drought, 
and after a partial failure of the rains of 


the north-east monsoon, drought conditions 
continued during the greater part of the 
epidemic period. The conclusion seems to 
be that “even if the masses had been well 
fed and prosperous, there would have been 
an epidemic of malaria, but the vicious 
circle of malaria and destitution acting and 
reacting on one another would not have 
been established, and the mortality rate 
would have been lower. Convalescence 
would have been shorter, and probably the 
infect ivity and relapse rates would have 
been less.” 

Hookworm is common in Ceylon. It is 
estimated that 90 per cent, of the lower 
classes in Ceylon are harbouring on an 
average about 90 hookworms, which will 
withdraw about 9 c.c. of blood daily from 
the host. The presence of hookworm in the 
intestine must increase diet requirements, 
particularly in respect of iron and first 
class protein, to make good the steady loss 
due to withdrawal of blood. 

Dr. Nicholls’ survey should be closely 
studied in India, for nutritional conditions in 
Ceylon do not greatly differ from those exist- 
ing in many parts of India. Preliminary 
surveys have shown that the various food 
deficiency diseases occurring in Ceylon 
are also, as might be expected, common in 
South India. 

The Ceylon survey re-emphasises the 
paramount importance of nutrition in rela- 
tion to public health in the Bast. 

W. R. A. 


CENTENARIES. 

S. R. Ranganathan, m.a., l.t., f.l.s. 


Fahrenheit, Gabriel Daniel (1686-1736). 

F AHRENHEIT, the German Physicist, was 
born at Danzig on May 14, 1686. Having 
received his early education at Amsterdam, 
he travelled widely in England, Denmark 
and Sweden. His business was the manu- 
facture of meteorological instruments ; but 
he became deeply interested in physics, as 
a result of his close association with Olaf 
Romer, whom he probably visited in Copen- 
hagen during 1709. 


Mercury Thermometer. 

‘■'Binding, in the history of the Royal 
Academy of Sciences, that M. Amontons had, 
by means of a thermometer of his own inven- 
tion, discovered that water boils with a fixed 
degree of heat,” Fahrenheit “was very 
desirous of making such another thermo- 
meter, to view with his own eyes this curious 
phenomenon of nature, and be convinced of 
the truth of the experiment. And recollect- 
ing what sagacious inquirers into nature had 
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written. ... lie imagined, that perhaps a 
thermometer might be made of mercury. 
Having made such a thermometer, though 
still imperfect in several respects, the event 
answered his expectation, to his no small 
satisfaction.” He invented a successful 
method for cleaning mercury and was the first 
to bring about the general use of mercury 
in thermometers. With the aid of his 
thermometer, he made a series of tests on 
liquids other than water and found that 
each had a fixed boiling point. 

Fahrenheit Scale. 

First lie worked with thermometers filled 
with spirit of wine. He took two fixed 
points. “The first, the lowest.... is found 
by a mixture of ice, water and sal-ammoniac 
or sea-water ; if the thermometer is dipped 
in this mixture, then the liquid falls to the 
point marked 0. This experiment succeeds 
better in winter than in summer.” “The 
second is that point to which the alcohol 
expands if the thermometer be held in the 
mouth or armpit of a healthy person.” He 
divided the interval first into 180 equal parts 
and later, into 96 parts. In 1724 he intro- 
duced a third point which corresponds to a 
mixture of ice and water alone. Later when 
he began to use mercury, he took, in the 
place of the temperature of the human body, 
the boiling point of water. On his scale, 
this happened to be at 212. 

Honours. 

Fahrenheit attained considerable celebrity 
by his investigation. In 1724 he was elected 
a Fellow of the Royal Society of London and 
contributed five short papers to the Philo- 
sophical Transactions of the Society. These 
papers have been reprinted in Heft 57 of 
OstwalcTs Klassiker . One of these papers 
deals with a new form of hygrometer. He 
died in Holland on September 16, 1736. 


* * * 


Pond, John (1766-1836). 

J OHN POND, English astronomer royal, 
was born about 1767 in London. His 
early education was at Maidstone Grammar 
School, under the tuition of Wales, astrono- 
mer to Captain Cook’s expedition. His 
University course was at Trinity College, 
Cambridge. Due to ill health, which attended 
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him almost through life, he spent several 
years abroad. 

Enters Royal Observatory. 

Pond’s attention was directed to astronomy 
by Wales. Even when a boy, he detected 
some imperfection in the Greenwich instru- 
ments. Later in life, in the first decade of 
the nineteenth century, he got an altitude 
and azimuth circle of Troughton and under- 
took a series of observations from which he 
deduced that the quadrant then in use at 
Greenwich for the determination of 
declinations had changed its form since the 
time of Bradley. This brought his name 
to prominent notice among astronomers 
and led to his appointment as the head of 
the Royal Observatory. He soon gave up 
the quadrant and established a mural circle. 
“Mr. Pond saw, almost intuitively, the vast 
superiority of this over every other form 
of the declination instrument.” 

LIis Contributions. 

While at Cambridge, he missed the oppor- 
tunity of acquiring that depth of mathe- 
matical knowledge which is necessary for the 
highest branches of theoretical astronomy. 
Hence, he devoted his official life mostly to 
observations and particularly to the determi- 
nation of the places of fixed stars. Under 
Pond the instrumental equipment at Green- 
wich was completely changed. Fie published 
eight folio volumes of Greenwich Observations , 
translated Laplace’s Systeme du mon de and 
contributed thirty-one learned papers. Ilis 
catalogue of 1,112 stars, published in 1833, 
had great value. 

Honours. 

Pond was elected to the Royal Society in 
1807 and was appointed Astronomer Royal in 
1811. He received many academic honours. 
As a mere handler of instruments, Mr. Trough- 
ton, one of the best critics in such a matter, 
used to say that Mr. Pond had, within his 
knowledge, no equal or rival except Captain 
Kater. The testimony of the Astronomical 
Society is even greater. “It is not too much 
to say that meredian sidereal observation 
(which excludes the Herschalian branch of 
astronomy) owes more to him than to all his 
countrymen put together since the time of 
Bradley.” 

He retired in 1835 and died at Blackheath 
on September 7, 1836, and was buried beside 
Halley in the churchyard at Lee. 
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Villari, Emilio (1836-1904). 

"DROF. VILLARI of Naples was bom in 
T- 1836. From his birth, he suffered from 
epilepsy. Having taken a degree in medicine 
at Pisa, he served, for a year, as a teacher in 
a medical school at Naples. He became 
the Professor of Physics at Pisa, in 1861. In 
1864 he went to Berlin for higher studies in 
the laboratory of Magnus. From 1865 to 
1871, he was ProfessoratFloren.ee and from 
1872 to 1889 he taught at Bologna. In 
the latter year, he became the Head of the 
Department of Physics at Naples. 

X’d Ain. 

His chief field of work was in the sphere of 
radioactivity. His investigations of the 
properties of “ X’d air”, i.e., air and gases 
which have been rendered radioactive by 
Rontgen rays, are the most noteworthy. 
He published more than fifty papers in the 
organs of different learned societies. He 
was President of the Lincei Academy and an 
honorary member of the Physical Society 
of London and of the Royal Institution of 
Great Britain. 

While he was Professor at Naples, his 
duties involved the conducting of three 
separate University courses of lectures, in 
the session of 1902-03. As a result of this, 
combined with research, he broke down 
under the stress of work and after a long and 
painful illness, he died on August 20, 1904. 

* :!: Jj: 

Jussieu, Antoine Laurent De 

( 1748 - 1836 ). 

A L. BE JUSSIEU, French systematic 
botanist, was born on April 12, 1748. 
He was the fourth of a French family which 
distinguished itself in botany during succes- 
sive generations from the beginning of the 
eighteenth century to the middle of the 
nineteen tli. The first of the line was Antoine, 
eldest uncle of the subject of this note, and 
he was born in 1686. The last was Adrien 
Laurent Henri, the son of Antoine Laurent, 
and lie died in 1853. 

Born at Lyons and educated at Paris for 
the medical profession A. L. De Jussieu, 
came under the influence of his uncle, 
Bernard, who possessed a profound know- 
ledge of plants. In 1770, he became demon- 
strator in botany in the Jardin du Roi. 
This obliged him to occupy himself inces- 
santly with acquiring a correct practical 
acquaintance with plants. 


His Classification. 

At that time the collection of plants in the 
Jardin du Roi was arranged according to 
the method of Tournefort ; but shortly 
afterwards it became necessary to rearrange 
it. Of this opportunity Jussieu took advan- 
tage ; he drew up a memoir upon a new 
method of arrangement which was read 
before the Academy of Sciences and after- 
wards carried into effect in the Garden. It 
is here that is found the first distinct trace 
of those clear ideas concerning the relative 
importance and subordination of characters 
which the author subsequently applied to the 
whole vegetable kingdom. 

From this time, that is, from 1774 to 1789, 
Jussieu was constantly occupied in demon- 
strating to his class of botany, and as his new 
method was thus brought perpetually before 
him, with all its advantages and disadvan- 
tages, in practice, he was able to alter and 
improve it from year to year. This continu- 
ous ripe experience found its expression 
eventually in the famous book Genera 
plantarum (1789), which became the basis 
of modern classification. 

His Memoirs. 

In 1793, Jussieu became Professor of Rural 
Botany and later became Director and Trea- 
surer of the Museum of Natural History. 
After an interval of political distractions 
necessitated by the Revolution, he recom- 
menced, in 1802, his botanical writings, 
chiefly in the form of memoirs upon his own 
natural orders of plants. These, which 
were nearly sixty in number, appeared 
regularly in the Annales du Museum till 
1820, after which time his failing eyesight 
prevented further work. 

His Last Days. 

Nevertheless, he employed himself between 
his eighty-third and eighty-eighth year in 
dictating a new edition of his Introduction, 
in historian plantarum. This work lias been 
published since his deatli ; it is written in 
elegant Latin and is a remarkable proof of 
the vigour of his intellect even at this 
advanced age. He appears to have been 
much loved by his family and greatly res- 
pected by his friends. He died after a short 
illness on the 15th September 1836, and left 
behind him a son, Adrien, his successor in 
the Chair of Botany and the author of 
Botanigue which reached nine editions and 
was translated into many languages. 
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ASTRONOMICAL NOTES. 


1. Comet Notes* — Comet 1936 a (Peltier) 
which, attained naked eye visibility about 
the end of July, has been widely observed. 
Although weather conditions were generally 
unfavourable the Comet appears to have 
been seen by a few observers in India when 
it was near its maximum brightness. Several 
computers have calculated orbits for the 
comet from the observed positions in May 
and June, but the period cannot be predicted 
with certainty on account of the divergence 
from parabolic motion being very small. A 
more accurate determination will be possible 
when all the observations during this appari- 
tion, including those from the southern 
hemisphere, are used in the discussion. 

The second new Comet of the year (1936 b) 
was discovered on July 17th by Mr. Kabo, a 
Japanese astronomer. At the time of dis- 
covery it was at its brightest — about the 
sixth magnitude and just visible to the 
naked eye. 

2. The Solar Eclipse of June 19, 1936. — 

From the available information, it appears the 
weather was fairly good at many of the 
stations occupied by observers on the line 
of totality, although one of the British 
expeditions (under the leadership of Prof. 
Stratton) met with unfavourable weather at 
Hokkaido (Japan). Brief statements from 
some of the parties have been published, 
which indicate that the Corona was very 
bright and a type intermediate between 
maximum and minimum. Five brilliant 
prominences, it is stated, were seen during 
the total eclipse, and coronal arch structure 
was visible above one of the largest promi- 
nences. It will be some time before the 


detailed results are available from the several 
parties of astronomers who observed the 
eclipse. 

3. The Rings of Saturn.— The earth 
passed very near the plane of Saturn’s rin*s 
on June 28, 1936. Observing with the 
36" refractor of the Lick Observatory, J. II. 
Moore reports that the rings did not dis- 
appear entirely, but were clearly visible, 
about that time, as a fine bright line to the 
east and west of the planet. 

4. New Stars.— Both Nova Herculis and 
Nova Lacertce are easily visible at present 
with binoculars and small telescopes. Nova 
Lacertce is declining rapidly, its magnitude 
being 8*4 on September 9. From spectro- 
scopic observations its behaviour is found to 
be in general, like other novae, but the 
absorption lines show remarkably large dis- 
placements. Merrill and Wilson have 
measured the intensities of detached lines in 
the spectrum of the Nova and have estimated 
its distance to be about 800 parsecs. 

5. Mass Ratios of Sirius and t Cygni 

Prof. Van cle Kamp has made a new determi- 
nation (Astronomical Journal , 10491 of the 
mass ratios of these two important binary 
stars from measures on a long series of 
photographs taken for parallax work at the 
Leander McCormick Observatory. In the 
case of Sirius the masses obtained are 2 *6 for 
the bright star and 1*3 for the companion 
(taking the mass of the Sun as unity) while 
for the components of r Cygni the masses 
are 2 *4 and 0 *8 respectively. 


T. P. B. 
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Lieut.-Col. R. Knowles, C.I.E., I.M.S. 

W E regret to have to announce the death of 
Lieut.-Col. E. Knowles, c.i.e., i.m.s., 
which occurred in the early hours of 
the morning of August 3rd at the Carmichael 
Hospital for Tropical Diseases, Calcutta. 

Eobert Knowles was born on October 
30th, 1883, in India where his father was a 
missionary. His early education was at 
Mill Hill School. He went up to Cambridge 
(Downing) in 1901 ; here he took his arts 
degree and commenced his medical studies. 
Prom there he went to St. Mary’s Hospital, 
London, and in 1907 took his qualifying 
diploma, the M.E.C.S., L.E.C.P. It was at 
St. Mary’s Hospital where he worked under 
Sir Almroth Wright that Knowles first 
acquired a taste for medical research which 
was to be the dominating influence of his 
whole life. He took the I.M.S. entrance 
examination in 1908 and passed into the 
service at the top of his batch. After four 
years of military service he achieved his 
first ambition, and was put into the then- 
newly-formed Bacteriological Department 
which afterwards became the Medical Be- 
search Department. 

He was posted as Assistant Director at the 
Pasteur Institute, Kasauli. Here he came 
in contact with a number of people who 
had a considerable influence on his life and 
work — Harvey, McKendrick and above all 
Acton. His first work was carried out with 
Acton as his collaborator and together these 
two workers published some important 
papers on the action of snake venom, on 
halteridium in pigeons and on other subjects ; 
the first volume of the Indian Journal of 
Medical Research contains eight papers by 
them. Knowles always maintained his in- 
terest in snakes and snake venom, although 
he had little chance of doing further work 
on the subject, and the work on halteridium 
gave him an introduction to protozoology, 
a subject of which he later became a master. 

His work at Kasauli was interrupted by 
the War, and he was sent to Mesopotamia 
with the 11th Mahratta Light Infantry. 
He was wounded very badly in the leg in 
the battle of Ctesiphon and was mentioned 
in dispatches, and after a long stay in hos- 
pital in India and later in London he was 
posted as Bacteriologist to Cumballa War 
Hospital in Bombay. As his leg wound 


had incapacitated him for active field- 
service he was later transferred back to 
civil employment and was sent to Shillong 
to open the Pasteur Institute there. This 
was Knowles’ first independent responsible 
post and he made a very great success out 
of it. The anti-rabic treatment was only 
a small part of the functions of the Institute. 
It was practically the only laboratory in 
the province and it had to be organised to 
deal with an enormous amount of routine 
laboratory work. And this was not all ; 
at that time kala-azar was beginning to 
increase alarmingly in Assam and Knowles 
established a kala-azar ward and carried 
out an investigation on the treatment and 
on many other aspects of the disease. He 
worked out a scheme of dosage with sodium 
antimony tartrate — a drug that Sir Leonard 
Eogers had just introduced ; this scheme 
was followed for many years in Assam 
until the new pentavalent compounds came 
into general use. 

It was during this time at Shillong that 
Knowles met Sir Leonard Eogers ; it had 
been at the latter’s suggestion that he 
started the work on kala-azar. When 
Sir Leonard left India in 1920 he selected 
Knowles as his successor at the Medical 
College. He also left him the far more 
arduous task of starting the School of Tropi- 
cal Medicine. Knowles decided to devote 
the whole of his energies to the latter task ; 
he was appointed Secretary of the School 
and with the aid of Colonel Baptist (then 
Captain) organised the staffing and equip- 
ment of this large and important institution. 
The next year when the School opened he 
was appointed Professor of Protozoology, 
and he held this appointment until his 
death nearly sixteen years later. 

He was determined that his classes in 
protozoology should be a success and he 
devoted an enormous amount of time and 
trouble not only in preparing his lecture 
notes but in collecting material from all 
over the world for demonstration specimens 
and for issuing to the practical classes. 
In 1923 he published his lecture notes in 
the form of a book which the students of 
the earlier years at the School found in- 
valuable. 

This would have been full-time occupa- 
tion for most men but Knowles with his 
unbounded energy found time to carry out 
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many important research investigations. He 
maintained his interest in kala-azar and 
actively co-operated in the research that 
was being carried ont on the transmission 
of this disease. The paper that he wrote 
with L. E. Napier and E. O. A. Smith on 
the development of leishmania in the sandfly, 
Plilebotomus argentipes , opened a new phase 
in the investigation of this subject. It 
would be out of the question here to attempt 
to enumerate the various investigations 
which, he carried out in the realm of medical 
protozoology ; his published papers covered 
a wide field, reporting investigations on 
trypanosomes, leishmania,' spirochsetes, 
amoeba 1 , intestinal flagellates, and human 
and simian plasmodia. During his last 
years he carried out some very important 
investigations on monkey plasmodium, a 
strain of which, first discovered at the Calcutta 
School by some of his associates and dis- 
tinguished from other simian plasmodia by 
Sinton, was named after him, Plasmodium 
knowlesi . He and his valued assistant Biraj 
Mohun Das Gupta were the first to transmit 
this plasmodium to man. This strain has 
recently been used in the treatment of- 
neurosyphilis in Europe. 

Perhaps, Knowles will be best known for 
his excellent book on medical protozoology. 
Eor many years there was no satisfactory 
book on this subject for the student and it 
was always Knowles’ ambition to provide 
one. In the first few years at the School 
he felt that there were too many gaps in 
our knowledge to make a book on the subject 
worth while ; he thought that it would be 
out of date before it was printed. However, 
at the beginning of 1927 he felt that the 
time had come to put his notes together 
and to fill in the gaps, and by the end of the 
year lie had completed the manuscript for 
his book which he modestly called an 
Introduction to Medical Protozoology . When 
he had written more than half the book, 
Wenyon’s classical work on this subject 
came out and Knowles wavered in his in- 
tention, but he considered that Wenyon’s 
book did not quite meet the needs of the 
Indian student and he decided to finish 
his own book. The new matter which 


Wenyon’s book presented made it necessary 
for him to expand and even re-write some 
of the sections that were already finished. 
The writing of this book was a gigantic 
task which he completed in an incredibly 
short time. 

Other important books that he wrote 
were On the Dysenteries of India with Acton 
and on malaria with Mr. S. White. 

On a number of occasions he officiated as 
Director of the Calcutta School of Tropical 
Medicine. 

He w~as Assistant Editor of the Indian 
Medical Gazette from 1922 to 1928 and 
Editor from 1928 to 1932 ; he devoted a 
very great deal of his time to editorial work 
and he did much to raise and to maintain 
the standard of this journal. He was a 
most facile and lucid writer, and his output 
was enormous. 

During the last few years of his life ill 
health curtailed his activities ; however 
even then he was not content just to do his 
routine duties and in 1934 he undertook 
the task of writing a comprehensive review 
of the work of the School of Tropical Medi- 
cine during the previous twelve years. 

He was President of the Medical Section 
of the Science Congress in 1930 and his 
presidential address on the evolution of 
medical protozoology was an excellent ex- 
ample of Knowles’ best work ; it has fre- 
quently been quoted in this and other 
countries. He was always a great supporter 
of the Asiatic Society and he was for a long 
time Medical Secretary, and later for a 
number of years a Vice-President of the 
Society. 

He was a Foundation Fellow and was also 
on the Council of the National Institute of 
Sciences of India. 

He was given a C.T.E. in 1935, an honour 
which many of his friends considered he 
should have earned many years earlier. 

The medical profession and medical re- 
search in particular have suffered a great 
loss through his untimely death. 

L. E. Napier. 
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Scientists 

< <rpHERE are three lusts which are present in 
the subconscious mind of man which lie 
at the basis of war, the lust of power, the lust of 
prestige , and the lust of possession .” These 
remarks were made by Dr. Gilbert J. Fowler in 
the course of his presidential address at a dis- 
cussion on “ Moral responsibility of scientists in 
modern warfare,” held at Bangalore on 22nd 
August, under the joint auspices of the Society 
of Biological Chemists, India, and the Institute of 
Chemistry. Sir Martin Forster, Mr. Ernest Kirk, 
Rao Bahadur Prof. B. Venkatesachar and Prof. 
C. R. Narayan Rao took part in the discussion. 

In the course of a thoughtful address, Dr. Fowler 
observed, “ My scientific and professional work 
has brought me in contact with chemists and 
engineers all over the world including Moscow 
and Japan. I may, therefore, claim to be some- 
thing of a citizen of the world and can have no 
desire to hate or destroy the many good friends 
I have made. 

My experience will, in some degree no doubt, 
be that of many other scientists and therefore, the 
scientist is pre-eminently fitted to be a friend of 
all the world. 

If, however, this worthy ambition is to be 
realised, it would seem necessary that certain 
commonly voiced statements and their implica- 
tions should first be criticised. 

One view which is gaining ground is that the 
discoveries of scientists are themselves largely 
the cause of war. The fallacy of this will be 
evident after a moment’s thinking. 

It is often apparently assumed that poison gas 
or chemical warfare is due to the secret and 
develish investigations of chemists. Actually I 
believe practically all the gaseous weapons, used 
in the war, had been discovered previously in the 
course of purely peaceful investigations. 

Another statement constantly made is that 
war is inevitable. This is to mistake the funda- 
mental causation of things. Guns do not attack 
the enemy automatically, their construction and 
operation depend obviously on the living mental 
agent behind them. Therefore it is with this 
mind that we have to' deal. Even if this be 
granted, however, another frequent statement is 
that human nature does not change. This state- 
ment may contain a certain measure of truth 
but even if human nature doesn’t change there 
need not be so much of it. I would remind you 
that the rate of scientific progress during the 
last 100 years has been something altogether 
exceptional in the history of the world. May we 
not believe that just as the chemical experiments 
of Roger Bacon were at the time looked upon as 
a species of black art, but are now part of the 
possible knowledge of every Board School child, 
so certain fundamental spiritual truths, the 
knowledge of which was supposed to be confined 
to a few saints, sages and mystics, may become 
the common property of humanity ? The evil 
power of mass suggestion is only too evident. As 
the Bishop of Calcutta has so well argued *‘why 
cannot the voice of truth be equally well dissemi- 
nated among the people of the world ? ” In this 
connection one might refer to another apparent 
assumption, that men of science are superior to 
war suggestion. I am afraid, as an American 
might say, “ I should smile,” I have not observed 


and War. 

that men of science are much less quarrelsome 
than other people. Personally I have not found 
that the study of chemistry has in itself enabled 
me more easily to control my temper or to suffer 
fools gladly. 

Another assumption would seem to be that 
peace and democracy were desirable things to 
which all had a right much as w T e have to air 
and sunshine. On the contrary they are the 
rewards of great and persistent effort. Peace is 
the reward of righteousness. Democracy is the 
reward of self-discipline. 

Another half truth is that war is due to a 
shortage of raw material on the part of certain 
nations. There is no shortage, e.g., of tea. The 
Indian tea planter would be only too glad to sell 
as much as he could to anybody. It is not the 
present shortage but the fear of possible future 
shortage in case of war which is the trouble. 
Why then have War ? 

Actually the root cause of War lies deeper than 
these material difficulties. I would say that 
there are three lusts which are present in the 
subconscious mind of man, which lie at the 
basis of war, the lust of power , the lust of prestige 
and the lust of possession. These are all charac- 
teristic of the vulgar parvenu. I should like to 
read to you in contrast some words from one 
who cannot be accused of being a pacifist. 

“ Greatness consists in not being the echo of 
others, in not. throwing dust in anyone’s 
eyes, in seeking only what is necessary for 
the welfare of the country and making 

sti^aight for the goal All kinds of 

obstacles will be put in your way ; but in the 
conviction that you are not great, but small 
and weak, and expecting no help to reach 
you from any quarter, you will, in the end, 
surmount all hindrances. And if any man, 
after that, calls you great, you will simply 
laugh in his face.” 

These are the words of Mustapha Kemal and 
I w r ould remind you that he has made a nation 
out of Turkey, and that he has got his w-ay in the 
Dardanelles without a single threat. 

Another Dictator has made much play with 
the idea that war is a school of character. No 
doubt, great qualities are exhibited during war, 
so they are during earthquakes, floods, shipwrecks 
and mining disasters. Yet w*e do not look upon 
these as blessings. I cannot do better than 
quote again, this time from our King Emperor 
who spoke as follows after reviewing the Guards : 

“ Humanity cries out for peace and the assur- 
ance of peace, and you will find in peace 
opportunities of duty and service as noble 
as any that bygone battlefields can show.” 

Let us not, therefore, as men of science make 
use of any of these half truths in our campaign 
for the abolition of war. I say for the abolition 
of War because the abolition of any particular 
weapon is only a part of our task. While it is 
arguable that there is little to choose between 
death or torture by poison gas and being smashed 
by a shell, it must be recognised that throughout 
the history of humanity certain limits have 
always been instinctively laid down. This was 
so even in the old Mosaic law and is implicit 
ill the common expression ** hitting below the 




172 


CURRENT SCIENCE 


[September 1936 


belt”. Most people would sooner face a revolver 
than a bottle of vitriol. 

Any joint effort, therefore, which can be made 
by the scientific workers of the world to limit the 
use of methods of warfare which involve death 
and torture to innocent and unprotected people 
is to be welcomed. 

Nevertheless, the intelligence which is capable 
of investigating the furthest star or the smallest 
molecule, that has discovered means of communi- 
cation which have annihilated space and time, 
can surely produce some result if it will honestly 
and humbly set itself to the study of these infernal 
forces which lie in the subconscious mind of 
man, and which need to be controlled by some 
higher energy if all the fair prospects of humanity 
are not to be obliterated in one hideous ruin. 
The famous psychiatrist Dr. Jung says “it is the 

psyche of man which makes wars the most 

tremendous danger that man has to face is the 
power of Iris ideas. No cosmic power on earth 
ever destroyed ten million men in four years but 
man’s psyche did it and it can do it again. I am 


afraid of one thing only, the thoughts of people. 
I have means of defence against things.” 

The following resolutions, put forward from, 
the chair, were passed by the meeting : 

“This meeting while pledging its support to 
every united effort which can be made to abolish 
methods of warfare which are repugnant to the 
common instinct of humanity recognises that the 
more important objective is the abolition of war 
itself. 

To attain this end it would urge constant and 
strenuous activity on the part of thinkers and 
men of science. 

In particular it records its opinion that more 
attention should be given by them to the study of 
the new economic conditions, which of necessity, 
accompany the advance of scientific research. 

Of equal or greater importance is the study of 
means for controlling the evil effects of “mass 
suggestion, ” by the more powerful agency of 
widely disseminated right ideas through the 
adoption of an international system of education.” 


Rabies — A Note. 

By S. P. Deshpande, g.b.v.c. 

(N. S. Agricultural College Veterinary Hospital, Poona.) 


T) ABIES is a very common and most unfortu- 
nate disease in Veterinary practice, espe- 
cially in dogs. No attempt at treatment or 
relief can be made. If anything in the form of 
narcotics is given, it is likely to mask the charac- 
teristic symptoms and make diagnosis more 
difficult. Either the patient is allowed to die 
a natural death or destroyed when diagnosis is 
established beyond doubt. 

In this article, the writer wishes to record certain 
symptoms of rabies which one comes across in 
daily practice. The symptoms of rabies, espe- 
cially that of dumb form, are varied and are 
likely to escape one’s notice, unless one has 
extensive practical experience. 

There being no legislation about the control of 
stray dogs, this disease is playing a havoc taking 
a heavy toll of dogs and cattle in this country. 
Rabid cattle are not generally brought to hos- 
pitals. Dogs which are pet animals are generally 
brought to hospitals especially in cities ; this 
disease is commonly observed among them. 
It is really a great menace to the dog world and 
in turn to human beings too. Costly and well- 
bred dogs stand a great chance of getting in- 
fection in spite of every precaution taken by the 
owner. For instance, a dog is being taken or 
led for a walk ; some stray dog comes all of a 
sudden, bites it and disappears keeping the 
owner in doubt as to what type of dog it w T as : 
rabid or normal. We have had many such 
cases. 

At this hospital, we have seen cases of rabies in 
horses, cows, buffaloes, sheep and goats, and 
dogs ; in the latter we get a number of cases all 
the year round. 

There are two forms of this disease, viz., furious 
and dumb. Furious form is very easy to detect 
g,nd the symptoms are clear ? viz,, changed 


appearance, silly look, very red eyes and rushing 
at every object which comes into view. Such 
dogs do a great deal of damage biting several 
persons and animals and thus spreading infection. 
In cases of furious form, the writer has observed 
that the dog said to disappear from the owner’s 
house for two or three days, come back with 
the symptoms described above in a- most exhausted 
condition biting everything that comes across, in 
the compound. In this form dogs are seen 
eating their own faeces. If allowed, to live, these 
furious symptoms are followed by exhaustion, 
paralysis and death. Several cattle are infected 
by a dog suffering from this form of rabies. This 
is how cattle get infected. 

In the dumb form, variety of symptoms are 
observed. Melancholy stage is common to both 
the forms and is generally passed unnoticed, 
duration being short and also being not in any 
way very diagnostic in the first instance ; but 
when the disease advances, pronounced symptoms 
are shown and they will be as follows : — 

Uneasiness of a very peculiar type, congestion 
of conjunctiva, salivation from mouth, 
drooping of the head, changed behaviour, 
paralysis of the lower jaw, tongue of a lead 
colour, vague and listless expression, inco- 
ordination of the hind limbs, which after- 
wards develops into complete paralysis. 
Eyes sink. The animal is prostrate, breathing 
very heavily, gets convulsions, breathing 
becomes more distressing and sterterous, 
becomes exhausted and dies. 

Wasting of muscles is very rapid in rabies 
so much so the dog becomes almost a skeleton 
in a few days’ time. In many cases’ appetite is 
totally suspended ; but in some, the animal 
tries to lap and eat up to the last. In some 
cases, simply dry retching of a peculiar type and 
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uneasiness is noticed. The animal retches oft 
and on and a peculiar noise is produced. In 
some cases, simply a vague expression and slight 
change in behaviour are noticed for four or five 
or even more days and then sudden death with 
convulsions takes place. 

Very rarely, the disease developes as a com- 
plication in another disease and that is generally 
distemper. The only explanation for such an 
occurrence is that the patient must be pre- 
infected and this disease coming up as a matter 
of loss of vitality or predisposition due to the 
original disease. We had one case with typical 
symptoms of distemper which was treated as an 
o'ut-patient for some days. After some days’ 
treatment, the patient showed symptoms of 
rabies and died ; the brain was sent for micro- 
scopical examination and the case was confirmed 
as rabies. Temperature in almost all cases is 
elevated, in some cases upto 106° F. In some 
cases acute uneasiness is noticed and the animal 
does not rest in one position for even a few 
seconds. In such cases, death may take place 
within 24 hours. 

In the case of dogs, males are affected more 
than the females — probably the former being 
fighters are liable to be exposed to infection. 

Very small puppies, even tw r o months old, are also 
affected. We have seen two cases of furious 
rabies in small pups. 

In the case of cattle, it is observed that the 
disease comes up just after calving. 

Also the place and depth of bite wound are 
points worth considering. The deeper the bite 
and the nearer to the brain, the greater the 


possibility of developing the disease. We have 
seen cases bitten on the nose and head to develop 
the disease within 25 days from the date of bite. 
Superficial bites elsewhere on the body have 
remote chance of causing infection. Also the 
quantity of poison injected is a factor worth 
considering ; but unfortunately, this cannot be 
estimated. 

Before concluding, it would not be out of place 
to mention some diseases which show at times 
the same symptoms as that of rabies and are 
likely to be mistaken for rabies -pr-ima facia . 

(1) Sticking of bone in the throat : dry retch- 
ing, salivation and uneasiness. (2) Acute Rheu- 
matism : uneasiness, peculiar gait and animal 
snapping on palpitation. (3) Advanced cases of 
canine typhus : mouth held open due to ulceration 
of buccal membrane, salivation and exhaustion. 

(4) Milk apoplexy : uneasiness, dullness, gasping 
due to high temperature and suddenness of attack. 

(5) Ordinary convulsions of epilepsy when the 
animal is brought to hospital in the last stage 
and without history. (6) Very severe form of 
skin diseases. Irritation of the skin produces 
sometimes the same train of symptoms. 
(7) Severe form of canker, making the dog uneasy 
and to run with the head held low and flapping 
of ears. Even salivation is seen. (S) Motor or 
Cycle accident cases with no fracture but simply 
a smash : their wavering gait, salivation and 
dullness. (9) Nervous form of distemper. 

(10) Dislocation or paralysis of the lower jaw. 

(11) Vicious temperament. (12) Phosphorus or 
strychinine poisoning. 


Resume on the Literature of Indian Medicinal Plants. 

By K. Biswas, m.a. 

{Royal Botanic Garden , Sibpur , Calcutta.) 


■pREQUENT demands for characterisation of 
R medicinal plants, for furnishing accurate 
information as to their distribution and life- 
history and for the supply of authentic specimens 
of genuine medicinal value, have led the writer 
to prepare a treatise on medicinal plants which 
will be published in due course. Attempts have 
been made from a very early period — as early 
as the Vedic period — to supply a work of such 
vital importance. Indeed, the origin of bota- 
nical science may be traced to the investigation 
of the medicinal properties of plants. Search 
for the healing properties of plants to mitigate 
the misery of human beings caused by various 
ailments led to the serious study of the plants 
around them. Thus developed the science of 
Ayurveda which forms an important part of 
AtharvaVeda — -the most ancient and celebrated 
treatise on Hindu medicine, although, the use 
of some plants is mentioned earlier in Rig Veda. 

The works of Agnivesha, one of the six dis- 
tinguished pupils of Ayurveda, resulted in the 
compilation of Char aka- Samhita by Charaka. 
Sushruta- Saynhita then emanated from the pen of 
Sushruta, one of the brilliant disciples of Dhan- 
y^ntari, the surgeon of heaven who took his 


birth in this country as Divadasa, King of Benares, 
who was reputed for his extraordinary knowledge 
in surgery and medicine. Thus Charaka - and 
Sushruta- Samhitas are the oldest treatises now 
extant and are of such great value to the Hindus 
that they are considered to be divine and beyond 
criticism. Among the contributions of this 
early period mention may be made of Bagbhatta’s 
Astanga-hriday a- Samhita ; Chakradatta- Sangraha ; 
Sarangadhara-Sangraha ; Vab Misra’s V ah Pro- 
kasa ; Madan Pal’s Raj Nighanta and several 
other Nighantas and works on Drabya Gunas 
formed the basis of further studies on medicinal 
plants. Works of Makhzum-ul-Adwiya and other 
I-Iakims written in Persian and Urdu may be 
mentioned as valuable contributions to medical 
science in those old days by Mahommedans. 

Foreign influence on the study of plants 
either for purely theoretical interest" or for infor- 
mation on their medicinal values, dates back to 
the sixteenth century when Portuguese and 
Dutch scientists came to India. They may be 
considered as the pioneer workers in this field. 
Thomas Rives, Odardo Verbosa, Christobal 
DaCosta are among those who took lively interest 
in the study of drugs. But along with these it 
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will be necessary to include Garcia da Orta, 
whose Coloquios dos simplas e drogas Le cousos 
medicinais India — was published at Goa in April 
1563 and was in fact the third book printed in 
India. Van Rlieedes 5 Hortus Malabaricus is the 
monumental work of twelve volumes on the 
study of Indian plants in the 17th century from 
1678 onwards to 1703. During the ISth and 
19th centuries, valuable contributions based on 
researches carried out on more or less modern 
lines, were made by a band of highly trained 
workers which enabled the recent investigators 
to make sufficient headway in the study and 
investigation of medicinal piants of this country. 
The earliest work of the ISth century of sufficient 
value is that of George ns Everhardus Rumphius’ 
Het Amboinsch Kruyd-Boek (1750). It was 
actually written by Rumf in the 17th century 
and the manuscript was left unpublished in the 
archives of the Dutch East India Company 
until Burman received permission to publish it. 
The name of William Roxburgh, “ the father of 
Indian Botany 55 — the first Superintendent (1793- 
1813 — whose book on Indian plants was actually 
published in 1820-1824 by Dr. Carey) of the 
then East India Company’s garden — now, The 
Royal Botanic Garden, Calcutta, has become a 
household word in this country in recognition of 
his inimitable leones and his Flora Indica. His 
works form the keystone for subsequent works 
on Indian plants. To confine ourselves mainly 
to the study of Indian medicinal plants — the 
names of the following -workers may be men- 
tioned: Dr. Fleming (1810), W. Ainslie, author of 
Materia Medica of the FI Indus (1813) and its 
second edition — of 2 octavo volumes on Materia 
Medica (1825) ; Playfair (1833), Talif Sheriff, 
Indian Materia Medica , published in Calcutta, 
18th to 19th century ; Forbes Royle, Vegetable 
Resources of India (1839) ; and Sir William O. 
Shaughnessy of the Calcutta Medical College, 
who published in collaboration with Dr. Nathenial 
Wallich — next successor to Roxburgh as the 
Superintendent, Royal Botanic Garden, Calcutta 
— his much reputed work entitled The 
Bengal Dispensatory and Pharmacopoeia (1844). 
Shaughnessy’s publication led to the recognition of 
the value of many of the Indian medicinal plants 
by foreigners. Next followed Dr. Edward 
Balfour’s Cyclopedia of India (1S55) — a supple- 
ment to which was published in 1862. In the 
same year G. C. Birdwood wrote an account of 
Vegetable Products of Bombay . The Useful Plants 
of India by Heber Drury of Madras Army (1858 - 
1869); Dr. Stewart’s Punjab Plants ' (1869) ; 
Atkinson’s Economic Products of North-Western 
Frontier Provinces ; Dr. George Bidie’s Cinchona 
Cultivation in India (1878) ; IT. C. Dutt’s Hindu 
Materia Medica (1870) written with tlie valued 
assistance of George King, the then Superinten- 
dent of the Royal Botanic Garden, Calcutta ; ' 
Kanny Ball Dey’s Indigenous Drugs of India (1896) 
and the notable contribution of B. C. Gupta’s 
Vanaushadi Darpana — the second edition of 
which appeared in 1917 (1324 B.S.), which 


appeared at the end of 19th century, are valuable 
contributions during the ISth and 19th centuries. 
But this period cannot be passed without men- 
tioning the publication of Dymock’s Vegetable 
Materia Medica of India (1883) and particularly 
Pharmacographia Indica (1890-1893) prepared in 
collaboration with Warden and Hooper ; and 
Sir George Watt’s Dictionary of the Economic 
Products of India in 6 volumes (1889-1893) — 
Index volume of which appeared in 1S9G — are 
the two outstanding works containing valuable 
information. These works embody the results 
of the labours of the two well-known investiga- 
tors of the latter part of the 19th century. Their 
contributions will prove invaluable for research, 
workers in their further investigations in this 
field. In 1918 the voluminous works on medicinal 
plants by Kirthikar and Basil were published, 
wherein the authors have made a praiseworthy 
attempt to compile a detailed description of 
plants together with notes on their medicinal 
value. A revised edition of this work with con- 
siderable emendations and modifications is ready 
for publication. The illustrations accompanying 
the text are of considerable advantage for the 
identification of the plants. Apart from this work, 
Indian Materia Medica by K . M. Nardkarni — 
a revised edition of which appeared in 1 926- 
deals exhaustively with the medicinal properties 
of plants. The botanical aspect of this book 
requires to be corrected and improved upon. 
Col. R. N. Chopra, in his book on Indigenous 
Drugs of India (1933) lias furnished up-to-date 
information on the medicinal properties of plants. 
The botanical information on individual species 
might have been incorporated with advantage to 
render this work to be of more general and 
practical value. The need for bringing out 
suitable publications to remedy the deficiency of 
botanical information in treatises on medicinal 
plants will he appreciated. In the volume 
now under preparation, the family characters and 
specific descriptions are given ; suitable illustra- 
tions and notes on distribution together with 
brief references to their medicinal properties 
have been incorporated. It is hoped that this 
hand-book may serve as a guide both to the 
professionals and to the amateurs in gathering 
authentic materials in the field and in identifying 
medicinal plants. Sir David Brain’s Bengal 
Plants proved useful to the author in his work. 
For valuable suggestion and addition of specific 
descriptions of plants common to this Brovince — 
specific descriptions which, fill a gaj) in such 
publications as Bengal Plants , as stated by Sir 
David himself — the author offers his grateful 
thanks to Sir David Brain, Lt.-Col., Kt., e.M.u., 
C.I.E., m.a., D.SC., LL.1)., f.r.s. I am indeed 
deeply indepted to Sir David Brain also for 
making necessary emendations in this contribu- 
tion. My thanks are also due to Babu Ekkari 
Ghose, author of Krisitativa for his valuable 
assistance in the prex^aration of the book on 
medicinal plants. 
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RESEARCH NOTES. 


MATHEMATICAL AND PHYSICAL. 


A Condition for the Complete Reducibility 
of Representation of Finite and Infinitesimal 
Groups. -Brauer {Math. Zeit ., B. 41, 330-339) has 
given a set of conditions for all representations 
of a group fit may be a half group — i.e. f the 
associative law of multiplication holds and the 
existence of an inverse element of an element 
need not be true) to be completely irreducible. 
If G is the group, then the condition he gives is 
that it is sufficient for complete reducibility of 
all representations, if the same is true for all 


representation s 



where A and 


I) 


are irreducible, i.e., lie has’ reduced the problem, 
to the case where the representation consists of 
only two irreducible parts. The method of 
proof can also be applied to obtain a set of condi- 
tions for the complete irreducibility of a given 
representation (not all). He also proves the corres- 
ponding theorem for infinitesimal groups. With 
the same method he obtains that all representa- 
tions of a half-simple infinitesimal group are 
completely reducible, a result which was proved 
earlier by Wander Waarden and Casimir, by infini- 
tesimal methods using known formula about the 
structure of such a group. His methods of 
proof are simple and makes use of elementary 
results from the theory of group representations. 


K. V. I. 


On Certain Tamberian Theorems, with 
Asymptotic Values of Exponential Character. - 

Avakumovic and Karamata [Math. Zrit ., B. 42, 
345-35(3) have obtained certain sharp results 
concerning the asymptotic relation between the 
value of the Laplacian transform 

1 00 

J (a) = _ J e-ot d, {A(i>} and A it). 

0 

Such kind of problems were at first considered by 
Hardy and Ramanujan. The authors have 
proved that if J (a) = Ax^e x , then 

log A(t) ~ 2 \'t. {a = i:-^0}. 

They have also obtained the finer inequality 

log A (?) =2 Vt -\- 0 [t y log!]", 

with the assumption that A (t) is nionotonic. 
(A less stringent condition also is sufficient.) Certain 
generalisations of these theorems are also given. 
The authors are publishing as part II their results 
when 

J (or) = exa L (X) [1 + 0 (1)]. Where L (x) is a 
slowly increasing function. 

K. V. I. 

Measurement of the Angular Momentum of 
Light. — It follows from the electromagnetic 
theory of light that a beam of polarised light 
exerts a torque on a plate of doubly refracting 
crystal which alters its state of polarisation. 
The same quantitative result is obtained if an 

angular momentum of ~ is ascribed to a quan- 
277 

turn of left- circularly polarised light. This torque 
has been now experimentally detected in spite of 


its smallness by Richard A. Beth. Details of 
the experiment are given in his paper in the 
Physical Bevieiv, 1936, 50, 115. The under- 
lying idea was to send a beam of suitably 
polarised light through a quartz w T ave plate which 
was suspended in vacuum by means of a fine 
quartz fibre. To increase the torque acting on 
the plate, the light, after passing once through 
the suspended wave plate, was reflected so as 
to pass again through the plate in the opposite 
direction. The whole apparatus was mounted 
on heavy cast iron brackets attached to a brick 
pier. The one inch circular wave plate was hung- 
up by means of a quartz thread 25 cm. long hang- 
ing in a quarter-inch hole bored through a copper 
cylinder of two inches diameter. The upper end 
of the fibre was attached by means of shellac to 
a ground conical stopper which fitted the cylinder 
and was made air-tight with Apiezon grease. 
Light from a three-millimetre tungsten ribbon 
filament F was focussed by a fused quartz lens L 
through a large Nicol prism N and then through 
a fixed quarter wave plate B which was attached 
outside the vacuum chamber in a brass ring 
so that it could be rotated by known amounts. 
The light^ then passed through a fused quartz 
window W at the bottom of the vacuum chamber, 
then through the suspended plate M and came 
to a focus at the aluminium reflecting layer at the 
top of another fixed quarter wave plate T above 
M. The suspended plate itself was a half-wave 
plate for that wave length A 0 for which B and T 
were quarter-wave plates. The axes of M were 
at right, angles to those of B and T. The light 
path was not more than 10° to the vertical at any 
point while the axis of the light beam was vertical. 
The rotation of the plate M was observed by 
means of a small mirror m attached to the fibre 
and a telescope and scale arrangement. With 
this arrangement no light energy reached the 
fibre and most of the light was reflected out of the 
vacuum chamber so that fluctuations due to 
xmequal heating of the fibre and the light pressure 
on the small mirror m were minimised. The 
effect of other wave-lengths than A 0 ‘ was also 
calculated. The results of about 120 observa- 
tions showed that the torque observed was of the 
sign and order of magnitude required by theory. 

T. S. S. 

On a Simple Nuclear Model. — Treating the 
nucleus as a gas obeying Fermi Statistics and 
consisting of protons and neutrons, K. Bechert 
has developed a simple theory ( Zcits . fur Physik ., 
1936, 101, 721) which correctly gives the varia- 
tion of the chemical atomic weight A with 
the nuclear charge Z. The potential energy of 
the neutrons is taken as V 7 , (r) = — C for r ^ a 
and 0 for r ^ a. The radius of the nucleus 4 cU is 
set equal to ap v A where A is the atomic weight 
and ap should be of the order of 10" 13 cm. The 
potential energy of the protons Vtt is supposed 
to consist of two terms, one V c due to the Coulomb 
repulsion between protons and another V 77 N due 
to the attraction between protons and neutrons. 
Vc satisfies the Poisson equation while Vttn is 
taken to be = — C for r< a and 0 for r ^ a. 
The essential boundary condition is taken to be 
that Vn should he finite at r = 0. With these 
assumptions the final formula is deduced that 
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(1) N = 2 |- 0- <>00 0- 1 | r, ' C * 1 ' H- 0- 01!) £s + 

/i 

v Z , , > ar .. . 

where 4 - . _ < 1 and £ • - with p 

12m !().>.> /x 1 

O' *5^7 » /«i <2- Z 1 ,;1 

The theory also gives the formula 

(2) ! I ()•():{ 'f\ whore N = A — Z 

N % 

which is similar to the equation ^ ~( h H’G.j ~t- ^ 

given by 1 1 eisenberg. a /> comes out to be equal 
to 5.(> X cm. so that the nuclear radii come 

out to 2 A times smaller than those, given by 
(la, mow. The variation of the ehemieal atomic 
weight with nuclear charge is however very well 
represented by the formula. (1) deduced from this 
theory. 

T. S. S. 

Micro-Luminescence of Chemical Reac- 
tions. The phenomenon of chcMni-luminescence, 
where a. part of the energy of reaction appears as 
light, has been studied extensively in a number of 
eases, with the aid of spectral and other common 
devices. By using instead, a. highly sensitive 
photo-electric counter, H. Audubert (Journ. 
dc ('hmi Plnji s 1 ., lTUi, 33, 507) has now dis- 

covered that a large number of oominmi reactions 
such as t he neutralisation oi a strong acid by a 
strong base, are accompanied by an extremely 
feeble emission of light in the ultra-violet region 
a, bout. 2000 A« The essential character of this 
micro-luminescence is that the quantum of 
energy liberated is considerable and of the order 
of 150,000 cal. per grain mole. Such high values 
cannot easily be accounted lor from the point of 
view of classical chemical mechanics. The author 
has tentatively suggested among others that this 
may be due to privileged collisions between highly 
activated molecules (collisions ol the lourth bind 1) 

M. A. Cl. 

Geologic Deductions from a Thermal Equa- 
tion. It. is generally admitted that radio- 
activity t he chief source of thermal energy - is 
largely confined to the outer parts ol the litho- 
sphere. Since the rocks that contain the radio- 
active elements are continuously involved in 
erosion and deposition, the source ol energy is 
migratory to a certain extent. Such migration 
of material causes variation in the horizontal and 
vertical distribution of radio-active elements 
which according to Justin lie I airy (Journal of 
( u'olotfif „ '14. No, I) results in differential 

thermal efforts of great importance. After dis- 
cussing the views hold by different authors, he 
has attempted to derive a thermal equation to 
explain the causes of the frequent distortion of 
t he sial layer. By a series of arguments he tries 
to correlate his geophysical ideas with the major 
problems of petrogenosrs. According to him 
bat holiths are large masses of horizontally moving 
magma, generated not. at great depths but at 
comparatively shallow regions, lie also ques- 
tions the universal applicability of the idea of 
differentiation, as the only cause for the variation 
noticed in igneous rocks, and suggests that 
assimilation may have played an equally im- 
portant role. 


BIOLOGICAL. 

Androstendiol, a Bisexual Hormone. — Prof. 
J)r. Adolf Butcnandt of Danzig, a, world authority 
on the chemistry of Sex Hormones, has an in- 
teresting note in Forschunyen und Forischritte 
(12, No. 17, 2 IS) on the preparation of what he 
terms a “bisexual hormone,” that is, a hormone 
which on administration to animals is capable of 
developing both the male and the female sex 
characteristics. The male sex hormone, Testo- 
steron, is now known to be an unsaturated tetra- 
cyclic. ox y ketone of the formula, C'ioILsOm, while 
the female 1 ! sex hormone, Oestradiol, is an un- 
satu rated tetracyclic alcohol represented by 
( a s I I j iOj. Oestradiol can therefore be theoreti- 
cally obtained by the simple removal of a molecule 
of methane. OIL, from Testosteron. It is probable 
that this transformation actually takes place in 
nature because a very rich source of Oestradiol 
is, paradoxically enough, the urine of stallions. 

'This close chemical relationship of the two sex 
hormones led Butcnandt and his co-workers to 
consider the possibility of the synthesis of a 
bisexual hormone. It has been known for some 
time that the catalytic hydrogenation of Oestra- 
diol saturates its double bonds and yields 
a product, Ilexahydro -mstradiol, which not only 
has none of the physiological properties of the 
parent. ..substance but on the contrary exhibits to a 
slight degree? the properties of the male sex 
hormone. More? recently, it has been shown 
that the introduction of an oxygen atom to a 
molecule of Testosteron yields a product, Oxo- 
testosteron, which on administration to female 
mice induces ustrus. 

These experimental results were followed by 
Butcnandt who, starting from ( ■hol.ostrin, has now 
synthesised an unsaturated alcohol which he names 
Androstendiol. This substance, on administration 
to castrated, malt? animals induces in them the 
development of the male sex organs. The 
animals also develop the secondary male character- 
istics. Androstendiol, on the other hand, when 
administered to a castrated female animal brings 
about the corresponding development, of the 
female sex characteristics in the animal. 

The. structural formula? of these complex sub- 
stances (given in the original paper) reveal that 
although t heir physioh>gical actions are so pro- 
foundly different, yet their chemical relationship 
to one another is very (dost? indeed. Further work 
on Androstendiol and its transformations is in 
p rogress. Kmmknnar. 

Nitrogen Nutrition of Sugarcane.— (U.K. Das, 
Plant Physiol., 11)35, 11, 251-31 K).— Plots of 

sugarcane, variety II 101), were grown for 21 
months at the Experimental Station in Honolulu 
at 3 levels of N-fertilisation : 133, 2(>(>, (Mo lbs. 
N per aero applied as (N I Do SO.j . Increased 
applications of N increase, tin? size of the leaf, 
the rate of leaf and joint formation and the 
rate of elongation. N favours tillering and 
increases the yield of cane, but in the high N 
series the yield was depressed considerably in 
the later months because of mortality of cane 
from lodging. Water, reducing sugars and 
electrical conductivity of the sap increase 
with increasing N applications. Sucrose determi- 
nations showed that it decreases with increasing 
N applications. Seasonal variations of these 
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constituents were greater than those due to treat- 
ment alone. Increasing N applications produce 
no clear cut differences in the polysaccharide 
content or the pH of the expresssed juice. The 
higher the application of N, the greater the N 
content of the cane tissue. The lower the applica- 
tion of N, the more efficiently the cane removes 
the N from the soil. The medium N series 
produced a much greater amount of dry 
matter and sucrose than either the low or the 
high N series. The variations observed are 
explained on the basis of the effect of N applica- 
tions on the absorption of ash constituents which 
modify the hydration capacity of the tissue 
colloids. This directly affects the conditions of 
the soluble compounds of the cell sap and appears 
to control the relative elaboration of the various 
carbohydrates in the tissue through its influence 
on the enzyme complex of the plant. 

The Effect of Liming upon the Yield and 
Quality of Sugarcane.— Somewhat striking re- 
sults following the application of lime to certain 
sugarcane soils in the Phillipines are reported in 
a study by Vicente B. Arancillo ( The Phillipine 
Agriculturist, 24, No. 6). The pH value of the soils 
before liming w r as about 6.6 and the application 
of lime at the rate of a ton per acre brought the 
pH value up to 7*73. Limed at this rate the 
germination was found to be better and the 
crop more vigorous, though the lime had no 
effect on the maturity of the plants. The yield 
of cane was the highest on the plot limed at one 
ton per acre being about 6*4 tons more than the 
control and about 5*6 "tons more than plots 
limed at the higher rate of four tons per acre. 
The yield of sugar per ton of cane was however 
not affected, such differences as were noticed 
not being significant. Computed in money 
values the one ton limed plot gave the highest 
gain while those limed at two and four tons per 
acre both resulted in big loss. The soils dealt 
with were heavy clay loams, the lime applied 
contained 45 '86 per cent. CaO and the variety 
of cane used -was POJ 2878. 

A. K. Y. 

Heat Sterilisation of Mangoes and Guavas 
for Fruit Flies. — Certain mango varieties and 
guavas grown in Porto Rico are said to be excluded 
from importation into the U. S. A. on account 
of their being infested with the fruit flies and 
a rather interesting experiment (abstracted in 
Exp. Sin. Record , 74, No. 4) to get over this diffi- 
culty consists in subjecting consignments to heat 
sterilisation at a temperature of 43° C. in a 
circulating atmosphere saturated with moisture. 
It was found that the treatment effectively kills 
the eggs, maggots and puprn of the fruit flies 
without unfavourably affecting the flavour, 
appearance or keeping qualities of the fruit, 
provided it is placed afterwards in refrigeration. 
It was also seen that sterilasation for 4 hours was 
quite as effective as the 8 hour sterilasation 
affording thereby a large margin of safety. 
Mangoes could be freed from infestation whether 
crated in their natural state or wrapped in paper 
and crated. The method of course aims only at 
killing eggs, etc., already inside the fruit and does 
not relate to the infinitely more important 
matter of preventing the entry and infestation 
by the flies. The fruit flies referred to in the 
study are identified as Anasirepha f rater cuius 
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and Anastrepha unipuncta attacking mangoes 
and guavas respectively. 

A. K. Y. 

Haemoproteids of Indian Birds. — ( Proc . Ind. 
Acad. Sri., 2, No. 5). — Col. Froilano de Mello 
in collaboration with a number of his pupils 
has recently described 23 new species of Hcemo- 
protcus from as many birds from Portuguese 
India. The descriptions are not accompanied 
by figures and the schizogony stages have not 
been observed in any case. The morphology of 
the gametocytes has been adequately described. 
In the genus Hcemoproteus only gametocytes 
occur in the red blood-corpuscles of peripheral 
blood, schizogony taking place in the endothelial 
cells of the blood-vessels of various internal 
organs, while in Plasmodium ( Proteosoma ) schizo- 
gony takes place in the red blood-corpuscles and 
thus schizonts, merozoites and gametocytes can be 
found in them. Col. de Mello appears to have 
concluded that all the forms described by him 
are species of Hcemoproteus from not having come 
across schizogony stages in the peripheral blood. 
But it is not safe to do so. In the absence of 
definite knowledge about the occurrence of schizo- 
gony in the internal organs, w*e are left to judge 
from the morphology of the parasites themselves 
and their occurrence in relation to the nucleus of 
the infected corpuscle. In Hcemoproteus the 
organism is halter-shaped and grows round the 
nucleus without displacing it, while in Plasmodium 
(. Proteosoma ) the nucleus is ordinarily pushed to 
one side by the invading organism. " Judged by 
this criterion as many as 1 4 out of the 23 species 
described would seem to belong to the genus 
Plasmodium , though in several of these the game- 
tocytes are said to be halter-shaped. The syste- 
matic position of these species must consequently 
be regarded as sub judice. 

B. L. B. 

Coccidia of Lizards^ — Dr. Setna reported a 
new Coccidium from the gall-bladder of the 
common lizard, Hemidactylus flaviviridis discovered 
by Miss R. H. Bana at Bombay ( Current Science, 
1933, p. 97). Col. R. Knowles and Dr. B. M. Das 
Gupta described the oocysts of three species of 
Eimeria from the same host at Calcutta (Ind. 
Journ. Med. Res., 1935, 22) and designated 

them as species A, B, C. Discussing the previous 
literature, they thought that their 'species A’ 
might correspond to Eimeria railUeti Leger, 1898, 
from Anguis fragilis , but were not able to secure 
the orginal paper in India, nor could it be ‘ un- 
earthed in London ’. The writer of this note has 
found out that this inability to unearth the paper 
is due to the reference having been wrongly cited 
by Wenyon (1926) as Ann. Mus. Hist. Nat. 
Marseilles instead of Bull. Mus. Marseilles , I, 
pp. 71-123. This latter is not available in India, 
but a description of the species was given by 
Leger (1899) in C. R. Soc. Biol., (xi), I, pp. 309-311, 
and an abstract is available in Wiegmann's Archiv 
(1904, pt. 3, 115). I have carefully compared 
this with Knowles and Das Gupta's description 
of their ‘species A’, and find that the oocysts 
correspond to those of E. raillieti in size, but 
those of the latter are oval and show a small 
button-like protruberance at one pole. I am 
therefore naming it elsewhere as E. Jcnowlesii. 
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Their ‘species B’ is identical with Setna and 
liana’s E. flaviviridis , a full description of which 
lias been published in Journ. Roy. Micros. Soc., 
1935, 55, 256-250, and fully illustrated with 

diagrams of all the stages. The species shows a 
very close resemblance to E. ayamcc Laveran and 
Pettit, 1910, as regards the occurrence of both 
schizogony and sporogony in the gall-bladder 
and bile ducts, and in the form and dimensions 
of the oocysts, but differs as regards the form of 
the sporocysts. The latter are fusiform in 
E. agamcr- and ovoid in E. flaviviridis. 

Knowles and Das Gupta have already named 
their ‘ species C ’ as E. hemidactyli. 

B. L. B. 

The Kinetochore or Spindle Fibre Locus in 
Amphiuma. — The structure and significance of 
the Kinetochore are discussed in a paper bv 
Franz Schrader {Biol. Bull., June 1936, 70, 
No. 3, 484). The term kinetochore was 
first applied by Sharp for a special region in the 
chromosome to which the spindle fibre is attached. 
It serves as a “ chromosomal base for the connec- 
tion between the chromosome and the pole”. It 


consists of a deeply staining chromatoid body, 
lodged in an achromatic pit. Each tetrad 
in meiosis has two achromatic pits with, two 
spherules each, while in the second spermatocyte, 
each dyad has two kinetochores with a spindle 
spherule in each. Staining reactions show that 
the kinetochore is quite distinct from an ordinary 
chromomere. 

Fresh-Water Medusae from China. — Interest- 
ing experiments on Fresh-Water medusae of the 
genus Craspedacusta occurring in a pond in 
Amov, South China, are recorded in a paper by 
D. S. Tang, P. F. Yang and T. 0. Fang {Lin (/nan 
Sci. Journ., July 1936, 15, No. 3, p. 445). 
Probably allied to C. kawctii and C. sower hit, the 
medusae were found in association with Pota- 
mogefon, the only dowering plant found in the 
pond. The animals were found to injest Cyclops 
and Volvox. They were extremely sensitive to 
temperature changes, even slight departures for 
28° O. affecting their movements adversely. »So 
also were changes in salinity and pH of the 
medium found to have adverse effects on them. 
The animals were seen to react towards light also 
in the same manner. 
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Surface Tensions by Bubble-Counting. — 

Messrs. R. N. Das and H. C. Bhuyan, Cotton 
College Laboratory, Gauhati, write 

A new but comparatively simple method of 
measuring relative surface tensions of liquids has 
been developed in our Laboratory. The same 
volume of air is forced through a jet immersed 
successively in the two liquids to be compared 
and the numbers of bubbles escaping are counted 
in each case. If n x and T a represent the number 
of bubbles and the surface tension respectively 
of the first liquid and n 2 . To those of the second 
it has been found that the relation = n-_>To 

holds good. Some ten organic liquids have 
been tried using -water as the standard and the 
surface tensions so found have agreed with the 
standard values to within 2 %. Exact agreement 
need not however be expected as the standard 
values given in tables of physical constants are 
obtained by different methods which vary 
amongst themselves by about the above range 
and in our case the measured surface tensions 
will be dependent on the value chosen for water. 
The air forcing device was a sort of manometric 
arrangement where the limb connected to the 
jet had three bulbs and the bubbles were counted 
only during the time in which the air of the 
middle ‘ bulb was being forced out. Varying 
the depth of the jet from 2 to 6 cm., the number 
of bubbles was found to be independent of the 
depth of immersion but it is a complicated func- 
tion of not only the jet diameter but also of the 
shape of the tapering portion of the jet. A 
drawn-out glass tube was broken with a fine 
cut to obtain two jets of identical orifice but 
differing in the shape of the tapering portion 
just above the jet-mouth. Other conditions 
being alike, the two jets showed a difference in 
the number of bubbles with the same liquid. 
But it is remarkable that with either of them 
we obtained the correct values for surface ten- 


sions for the whole series of substances investi- 
gated. To test the method for small variations 
we measured the surface tensions of NaCl solutions 
at various concentrations and the slope of the 
tension-concent rati on curve came out to be 
exactly 1.53. 

The method is interesting in that it requires 
very simple apparatus and makes the least 
demand on the time and skill of the observer. 
It will be found specially useful where surface 
tension measurements are involved as routines 
work. 

* * * 

Crab-Fishing in the Ceded Districts. — Mr. 

A. Ramakrishna Reddy, B.sc. (Hons.), Annamalai 
University, Annamalainagar, writes : — 
Pamtelphusa (Oziotelphusa) hydrodromus (H orbst) 1 
is the commonest edible crab of the Ceded 
Districts. It is fished on a small scale by the 
poorer classes for domestic use ; but not for 
commercial exploitation. Its flesh is greatly 
relished and during the months of March, Aprii, 
May and June, it is fished very extensively. 

The species lives in deep burrows whicli have 
a peculiarly oblique descent on the muddy banks 
of ponds and small canals. 2 Often the crab is 
covered by patches of muddy colour character- 
istic of its environment. At one’s approach it 
crawls back into its burrow with great rapidity. 

Ivrauss 3 describes that in Natal Scylla serrata 

o 

(Forskal) is captured by spear throwing. Sunder 


1 Scylla serrata { Forskal and Vanina litterata (Faber) 
are the commonest edible crabs of Lower Bengal. See 
S. L. Flora, Proc. Zool.Soc. London, 1933, 881-884. 

2 Compare the habits of Scylla serrata. See S.L. Flora, 
Curr. Sci., 1933, 1, 881. 

3 A History of Crustacea by Stebbing, p. 69. 
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Lai Mora 1 describes an implement consisting of 
a bent ironhook lashed into a split bamboo which 
is used for capturing Scylla serrata at Uttarbhag, 
Lower Bengal. In Ceded Districts the methods 
of fishing are somewhat different and in a way 
more efficient. A 'fairly long tough stick with 
a swollen node at one end is taken and fitted 
into a hollow suitable bamboo so that the bamboo 
barrel can be easily moved up and down this 
stick. The node at the lower end prevents the 
bamboo barrel from slipping down. Tf the node 
is not sufficiently big to prevent this slipping it 
is reinforced bv winding a rope around it 
(Fig. 1). _ ” 

For capturing the crab, this implement is 
passed down the hole and when the crab catches 
hold of the lower end by means of its powerful 
claws the bamboo barrel is pushed down and 
pressed hard against its choke. Subsequently 
without releasing the pressure exerted by the 
bamboo barrel the crab is pulled out. When 
legs other than the great chckn are caught under 
the bamboo barrel the crab readily casts them 
off and escapes. But if the 
choke are trapped, it is not 
so easy for the crab to break 
them off. Of course, in a very 
few cases it does succeed to 
break off even the great 
chelae in its frantic efforts 
for freedom. In many cases, 
however, the barrel falls over 
a part or the whole of the 
body of the crab so that 
escape of the crab is render- 
ed impossible. By this device 
the crab when once it 
catches hold of the stick 
is prevented from escaping 
during the process of being 
pulled out, by the action of 
the bamboo barrel. Further 
the crabs in many cases are 
captured unmutilated. Their 
powerful cknvs are, however, 
broken as soon as they a, re 
captured. 

In shallow water when 
young ones of Pamtelphum 
are present in large crowds, 
circular* nets a, re used for 
fishing them. They are cap- 
tured in large quantities 
along with small fishes. 
During the hot months when 
the pools and ponds begin to dry up these crabs 
collect in large numbers in wet places towards 
the centre and are very easily fished out by 
the hand. The real fishing season for crabs in 
Lower Bengal according to Sunder Lai IT ora, 4 5 is 
during the months of May and June, but in 
those pa.rts the crab fishing extends over the 
months of March, April and May. 

* * * 


4 S. L. Horn, “Crab Fishing at Uttarbhag, Lower 
Bengal,” Cnrr. Sci., 1935, 3 , 543. 

5 vS. I,. Ilora, Jour . Proc . As. Sos. Bengal (N. S.), 
1932-33, 28, 197-205. 
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Facts about the Sugar Industry of Australia. 

— Some important features of sugarcane cultiva- 
tion and sugar manufacture in Australia observed 
by T. S. Venkataraman, the Government Sugar- 
cane Expert, in the course of his recent visit 
to that country are described by him in 
Livestock and Agriculture • hi India, 6, Part 3. 
Attention may' be drawn to the following: 
The cultivation has been extensively mechanised 
with the result that one farmer with the help 
of only four labourers could produce 5,000 tons 
of cane (we are not told how many acres this 
represents, it is probably not less than some 
50 acres) ; many a mechanical device was due to 
the ingenuity of the farmers themselves, being 
later improved and perfected by the manu- 
facturer. Under irrigation, yields go up to 7 
tons of sugar per acre, though for the country 
as a whole it is only about 24 tons. Ratoonin’g 
is general and cane is cut very low to induce 
growth from buds well below the surface, this 
having been found most favourable for ratoon- 
cane. Cultivation is practically on the level, 
there being no earthing up of cane at all ; irri- 
gation is probably by mere flooding, though this 
is not definitely stated. Badila (called in India 
by the name of Fiji B) is the variety of cane 
grown mainly. A point of great interest is the 
use of molasses as manure for cane, the stuff 
being applied directly to the land at the rate of 
5 to 8 tons per acre and cane planted within a 
month after the application ; we should have 
a reference made to a curious case of molasses 
ridding a field of a pest of worms, making a 40 
ton crop possible where previously it was difficult 
to grow any cane. This is a subject well worth 
going into further. Labour on the cane fields 
is paid at $ 10 (or about Rs. 9) per day. In 
fighting diseases, importance is attached mainly 
to the raising of resistant varieties but the signi- 
ficant remark is made that susceptibility is often 
a question of environment. Methods of 
disease and pest control are very thorough, 
these being strengthened by adequate legislation. 
Steeping of cane setts in hot water at 52° C., 
correcting the acidity of solid varietal rotation 
have been important cultural methods of disease 
control. The control of pests by parasites, 
checking the white-ant pest with arsenic-soaked 
saw dust buried in the soil and the “ grey bark 
beetle ” by the giant toad, h'ufo Mar inus , are 
other interesting items of information. The 
spread of the Co. canes in that country notably 
the Co. 291 was noteworthy ; it had yielded up 
to 50 tons of cane per acre. We wish this 
interesting note was more detailed. 

* * * 


Improvement of Crops in India. — A press 
note recently issued by the Director of Public 
Information gives a review of the research 
activities relating to the improvement of crops, 
carried out under the auspices of the Imperial 
Council of Agricultural Research. 

The area under improved varieties of crops 
is now over 1(5,000,000 acres, representing an 
increase of over 20 per cent, in the course of the 
last two years. The corresponding area in the 
States rose by 12 per cent, last year. These 
figures are certainly an underestimate as it is 



Fig. 1. 

A. Swollen node. 

15. Bamboo barrel. 

C. A portion of the 
tough stick. 
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impossible to ascertain the full extent of the 
natural spread of improved varieties, once they 
become popular. 

The progress of work on the production of 
improved varieties of crops, carried out by the 
Provincial Agricultural Departments has been 
considerably accelerated through the assistance 
rendered by the Imperial Council of Agricultural 
Research. The Council’s responsibility extends 
only to the encouragement and co-ordination of 
the work of the Provincial Agricultural Depart- 
ments and the dissemination of scientific infor- 
mation. 

Improvement of crops consists in evolving 
varieties having superior quality, heavier yield- 
ing capacity, disease resistance and better adapta- 
bility to environment. The variety selected 
usually combines several of these factors. 

A good many crops have come under the 
purview of the* Imperial Council, rice, wheat, 
sugarcane, cotton, tobacco, etc. Research sta- 
tions for improving rice have been established in 
Madras, Bengal, Bihar, United Provinces, Central 
Presidency and Burma. Strains suitable for 
cultivation in the various provinces have been 
evolved. To mention an instance, the Madras 
variety known as G. E. B. 24, which has proved 
a great success, is distributed to the extent of 
over 300 tons of rice seed per season in the Madras 
Presidency by the Agricultural Department, while 
the seed farms under departmental supervision 
provide seed for 300,000 acres or more. The 
researches conducted at Pusa and Lyallpur on 
wheat have resulted in bringing a sixth of the 
total area under improved varieties. The variety 
known as Cross 51S has been found to be ideal 
for rich soils, while for ‘ barani 5 (un-irrigated) 
conditions, the variety knowm as 9 D has given 
good results. Investigations on rust-resistant 
strains are being conducted under the auspices 
of the Council. Remarkable progress has been 
made with respect to the cultivation of sugar- 
cane. Over 70 per cent, of the area is now* under 
improved varieties. Tlie results achieved by 
the researches at the Coimbatore Station are 
widely known. The latest development is the 
successful production of Jow T ar — sugarcane 
hybrids. The Council has recently decided to 
finance research on the insect pests of sugarcane 
and the work will be carried out at the Imperial 
Institute of Agricultural Research, New Delhi. 
On the technological side, the Central Imperial 
Institute of Sugar Technology has been established 
in Cawnpore, for the training of technical staff 
for sugar factories. Regarding tobacco, another 
important money crop, the researches carried out 
at Pusa have resulted in the successful production 
of hybrids between American and Indian varie- 
ties, suitable for cigarette manufacture. Over 
2,500 flue-curing barns have been established all 
over India, mainly in the Guntur District and a 
special tobacco research station w 7 ill soon be 
founded for the study of quality of tobacco. A 
remarkable expansion in fruit industry has 
recently been witnessed. Successful storage and 
transport experiments have been made in Bombay 
on mangoes and oranges, and a grant has been 
made to Baluchistan for an experimental fruit 
canning plant. 

The researches on crops originated by the 
Imperial Council of Agricultural Research ex- 
tends beyond the mere evolution of crops. The 
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work includes researches on soils, crop pests, 
plant diseases, soil management, agricultural 
meteorology and production of efficient imple- 
ments useful in agricultural practice. 


Recent Researches at the Institute of 
Agricultural Research. — An efficient and simple 
method has been evolved by the Imperial Insti- 
tute of Agricultural Research for the manu- 
facture of clean and attractive coloured (jur and 
for the manufacture of white sugar by the open 
method which w r ill be within the means of the 
sugarcane grower (Press note from the Director 
of Public Information, Simla). The method and 
the equipment are so flexible that the ryot can 
manufacture good quality gur or sugar according 
to the needs of the market. It is said that this 
new r method which is not a competitor to factory 
production, has a promising future and is des- 
tined to play its role in the future of sugar 
industry of India. 

The Institute has also succeeded in developing 
starter cultures which are an improvement in 
practical dairying for producing rich flavour and 
aroma in butter. These have been tested in 
a laboratory and are used on a large scale in 
Bangalore Dairy with very satisfactory results. 

A simple method for the cheap production, 
from locally available materials, of what is well 
known as . E. C., a chlorine disinfectant, has been 
developed and perfected. It is said that this is 
now being used extensively as disinfectant in 
hospitals, railways, sugar factories, and a number 
of other places. 

* * * 

Indian Central Cotton Committee.— An 

important matter reported at the 32nd 
meting of the Indian Central Cotton Com- 
mittee, held on the 13th and 14th January 
1936, is the securing of a larger market for 
Indian cotton in the U. K. Thanks to the endeav- 
ours of the Lancashire-Indian Cotton Committee ; 
a more intensive propaganda to the same end is 
also foreshadowed. The discussions relating to 
the trade in cotton centred round legislation for 
checking malpractices, by amendments to the 
Cotton Ginning and Pressing Act, by the regula- 
tion and control of Cotton Options and the zoning 
of areas for particular varieties of cotton. Some 
very flagrant cases were referred to, one especially 
of cotton having been watered to the extent of 
20 per cent, in one of the godowns ! In regard 
to cotton research which the Committee lias been 
financing w T e are glad to note that the various 
grants are all to be continued even though this 
entails the drawing from the Committee’s reserves 
to the extent of Rs. 3 lakhs. The discovery by 
the Cotton Physiologist of an organism in the 
tissues of the cotton plant which he w r as inclined 
to claim as a causal organism for the well-known 
maladies of American Cotton grown in this 
country and which aroused considerable interest 
at the time was decided to be put to further 
scrutiny. The Technological Institute has taken 
up the investigation of the cellulose content of 
different cottons, the objective being their indus- 
trial utilisation for the making of artificial silk ; 


181 


September 1936] CURRENT 

we are particularly gratified at this widening of 
the scope of the Institute ; it happens to be a 
step we have strongly urged. A rather exciting- 
discussion over certain criticisms of the work and 
policy of the Committee made in England by 
Sir Albert Howard who put the Committee on 
its mettle was a feature of the meeting. The 
Committee naturally joined issue in a spirited 
manner and one cannot help thinking that 
Sir Albert’s criticism was quite unjustified. One 
may concede much to the claims made for the 
Indore process of compost-making without 
subscribing to his view that the Cotton Committee 
should popularise it far and wide and that the 
expenditure on cotton pest investigations and 
seed distribution schemes is a waste of money. 
Such a view to our mind shows a wrong under- 
standing of the requirements of the situation and 
of the scope of this Committee vis-a-vis the regular 
Agricultural Departments. Thanks to the effi- 
cient publicity service of the Committee, a resume 
of these proceedings has already appeared in 
the press. 

* * * 

The National Geographic Society. — Dr. Irvine 
C. Gardner, American scientist, who under the 
auspices of the National Geographic Society and 
the National Bureau of Standards, led an expedi- 
tion to IT. S. S. R. to study the total eclipse of 
the sun on June 19. recently returned to America 
with S large pictures of the recent total eclipse 
of the sun and its corona. The photographs 
are believed to compare favourably with the 
best photographs made during the previous 
eclipses. 

Dr. Gardner, accompanied by his w T ife w r ho is 
also a scientist, made the photographs at Ak 
Bulak, U. S. S. R., on June 19, with a huge 
camera equipped with a lens system which he 
had invented for the purpose. 

Dr. Gardner obtained both black-and-white 
and natural colour photographs of the sun’s 
corona or halo with exposures ranging from 1 to 
16 seconds. As a result of frequent rehearsals 
Dr. and Mrs. Gardner were able to utilise 56 of 
the 117 seconds of the total eclipse in actually 
making exposures, requiring 61 seconds for the 
changing of plate holders, and the removal and 
replacement of dark slides. 

Dr. Gardner developed his valuable films and 
plates at Ak Bulak and brought them by hand 
to the United States. There has been no time 
so far for the detailed study of the images, but 
he expressed himself as highly pleased with the 
apparent results. Even the 1 -second exposures 
show the corona extending hundreds of thousands 
of miles outward from the disk of the sun ; while 
the 16-second exposures show some streaks of 
light in the corona extending- from the disk 
more than 1? : times the sun’s diameter. These 
pearly pencils of light are probably well over a 
million miles in length. 

All of the photographs show apparent nicks 
in the edge of the sun’s disk. These were caused 
by extreme brilliance of the ‘ prominence ’ — 
intensely hot flames which lick out from the sun’s 
surface for perhaps thousands of miles. These 
flames are believed to be ignited hydrogen gas. 

* . * * 
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Blood Parasites of the Indian Birds. — At 
the ordinary monthly meeting of the Royal 
Asiatic Society of Bengal, held on Monday the 
7th September, Col. I. Froilano de Mello gave a 
paper bearing on bis contributions to the study 
of Blood Parasites of the Indian Birds. 
Col. De Mello gave a complete list of the Ilemo- 
parasites recorded from Indian birds, and dis- 
cussed their classification and relationship. In 
addition, he described a number of species of 
Haemoproteids which he has studied in detail 
from Nova Goa and other places. 

The following were balloted for as ordinary 
members (1) The Hon’ble Sir Bijay Prasad 
Singh Roy, ict., (2) Jadunath Sinha, M.A., Ph.D., 
(3) Daulat Ram, (4) Rai Bahadur Kumar Nath 
Bagchi, b.sc., m.b. (Cal.), d.t.m. (Cal. and L’pool), 
f.i.c. (Lond.), and (5) N. T. Williams. 


At the third ordinary meeting of the Indian 
Chemical Society, held on Friday the 2Sth of 
August 1936, at 5 p.m. in the Chemistry Lecture 
Theatre, University College of Science, 92, Upper 
Circular Road, Calcutta, with Prof. Dv. B. B. Dey 
in the Chair, the following gentlemen were ad- 
mitted as Fellows, their subscriptions having- 
been received for the first time : 

G. P. Pendse, Esq., M.sc. (Gwalior) ; Dr. 
Surendra Nath Ray, m.sc., pIi.d. (Calcutta) ; 
Kalipatnapu Kondaiah, Esq., m. sc. (Benares) ; 
S. Raju, Esq., M.sc. (Benares) ; Prof. Satyendra, 
Nath Bose, m.a. (Dacca) ; Dr. Lavji Thoria, 
Dr. mg. (Bombay) ; Akundi Jogarao, Esq., M.sc. 
(Benares) ; Sarju Prasad, Esq., m.a., m.sc. 
(Benares) ; G. R. Phansalkar, Esq., M.sc. (Bena- 
res) ; Dhirendra Nath Majumdar, Esq., M.sc., 
A. 1 . 1 . sc. (Benares). 

The following gentlemen were elected as 
Fellows by ballot, Dr. K. N. Bagchi and 
Dr. P. C 1 . Mitter acting as scrutators : 

Gyanendra Nath Banerjee. Esq. (Bombay) ; 
Mahadeo Ganesh Kale. Esq., m.a. (Bombay) ; 
Nirmalendu Nath Ray, Esq., M.sc. (Rajshahi) ; 
Nadiabehari Adhikari, Esq., m.sc. (Calcutta) ; 
H. Ramaswamy Iyengar, Esq. (Mysore) ; 
S. Venkata Rao, Esq.. M.sc. (Bangalore) ; Dr. K. 8. 
Nargund, M.sc., Ph.D. (Ahmedabad) ; P. D. 
Swami, Esq., B.sc. Visharad, (Benares) ; 

Dr. Pulin Behari Sarkar, d.sc. (Calcutta) ; Barada- 
nanda Chatterjee, Esq., M.sc. (Calcutta) ; 

Narayan Chandra Sen-Gupta, Esq. (Calcutta). 

Prof. Dr. J. C. Ghosh delivered a lecture on 
“ Recent Work on the Oxidation -Reduction 
Potential of Systems of Biological Interest”. 
Dr. B. B. Dey, Dr. B. C. Guha and Dr. J. N. 
Mukherjee took part in the discussion. 

* * * 

The Principal Rots of English Oak. — (His 
Majesty’s Stationery Office. Price 2s. net. 
Post Free 2s. 3d. )-‘ £ The Principal Rots of 
English Oak ” provides a concise survey of 
existing knowledge and of recent work carried 
out at the Forest Products Research Laboratory 
on the subject of decay in this timber. Adequate 
keys and descriptions are given which facilitate 
the recognition of the different rots and fungi 
concerned. These together with information on 
the economic aspects of the various rots, and in 
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some cases on control measures, as well as physio- 
logical and cultural data, make this handbook a 
very useful work of reference both to those who 
handle or use the timber on a large scale and to 
students of: forestry and botany. 

* * * 

It is learnt that the Royal Society, London, 
have approved plans for medical research on 
malaria and nutrition in India. It is estimated 
that the total expenditure for the next five 
years amounts to £ 8.000. Col. Sinton will 
investigate certain aspects of malaria with the 
help of the London School of Hygiene and 
Tropical Medicine ; a study of mosquitoes in the 
tropics will be made. Dr. C. Wilson will under- 
take a survey of nutritional conditions in India. 

* * 

A prize of Rs. 100 (announced by the Indian 
Journal of Venereal Diseases) was awarded to 
Dr. D. V. Subba Reddi, m.r.b.s., Medical Regis- 
trar, Medical College, Vizagapatam, for the best 
original thesis on 4 Antiquity of Syphilis (Vene- 
real Diseases) in India ’. The thesis was judged 
by a committee consisting of : Lt.-Col. K. K. 
Ohattarjee, Dr. R. V. Rajam, Lt.-Col. Jelal M. 
Shah, Dr. P. V. Gharpure and Dr. TJ. B. Narayan- 
rao. The thesis is now printed in a book form 
and can be obtained from the Office of the Indian 
Journal of Venereal Diseases. 

* * * 

Dr. Harendranath Ray, M.sc., ph.D., post- 
graduate lecturer in Zoology, L T niversity of 
Calcutta, has been appointed Protozoologist, 
Imperial Institute of Veterinary Research, 
Muktesar. 

* * * 

Flexible High Vacuum Seals. — In the studies 
involving high vacuum technique, tight, non- 
gassing connections are necessary between the 
pump and the gauge or between the pump and 
the system being exhausted, which could be 
quickly made and quickly removed. The use of 
glass seals is out of question because of the fre- 
quency with which they have to be made anti 
broken. Further the connection to the pump is 
always a glass to metal connection. Recently 
this problem has been solved by a new prepara- 
tion called the Cenco Seal. The seal can be 
applied to metal-to -metal, metal-to-glass. or 
glass-to-glass joints. It requires that the outside 
diameters of the connecting tubes be about 
equal, and that their ends be cut off reasonably 
‘square’. The two tubes are brought in abut- 
ment. The joint between them is surrounded 
by a strip of thin metal, like aluminium, closely 
fitting but ends not overlapping. The purpose 
of this collar is two-fold — to prevent exposure of 
rubber surface to the vacuum and to prevent at- 
mospheric pressure from causing intrusion of the 
rubber into the system. Several strips of the 
cohesive rubber tap>e are then wrapped around the 
joint, fora distance of a few centimetres on each 
side of the collar. The tape thus wrapped forms 
a homogeneous sleeve of soft rubber about the 
joint, which perfectly seals it. If the joint is 
to be semi-permanent, a coating of shellac may 
.be applied over the rubber. To ‘ take down*’ 


a Cenco Seal, the rubber is cut with a safety 
razor blade. 

The tape is supplied by Central Scientific Co., 
h>0, East Ohio Street, Chicago, in strips sepa- 
rated by non-sticking sheets. Once its surfaces 
are pressed together, they cohere and cannot be 
separated. 

* * * 

The discovery that ephebogenesis — reproduction 
with only male cells present — is perfectly possible 
in nature has recently been demonstrated by 
Dr. E. Newton Harvey, Princeton biologist. 
Parts of the eggs of sea urchins which contained 
no female nuclei were found to be capable of 
development by whirling into living organisms 
in a new centrifuge microscope developed in the 
laboratories of Bauseh & Lomb Optical Co. 

This “ cell carrousel ” is a streamlined rotor 
mounted on the shaft of a fast electric motor. 
Inside the rotor an ingenious system of micro- 
scope optics and prisms lias been built to reflect 
light up into the eyepiece. At 10,000 revolutions 
per minute the light impulses reaching the eye 
are of the order of 1/300,000 of one second, but 
repeated 10,000 times a minute the impulses 
give the impression of a continuous image. 

The force developed by this centrifuge is 12,000 
times gravity. As the cell is whirled, the mole- 
cular particles are separated according to their 
specific gravity. 

The action on the cell results in an acceleration 
of the process of sedimentation. While the 
principle of the centrifuge is not new, a microscope 
connected with it to observe the specimen and 
for recording the process of disintegration photo- 
graphically is of the greatest interest to biologists 
and physiologists. Dr. Harvey, in his experi- 
ments on the egg of the sea urchin, Arbacia, 
has shown how the cell stretches and ultimately 
divides into halves, each half having life. 

The molecular weight of extremely minute 
particles may be determined by measuring the 
speed at which they travel through a fluid for 
a known centrifugal force. The minute uni- 
cellular organism, Paramecium , may be weighed 
by finding the exact point at which it fails to 
swim against a definite centrifugal force. This 
tiny organism, 0.25 mm. long, with a weight of 
0.000175 mg., can lift nine times its own weight. 

Many processes of industry and puzzles of 
medicine and biology are at present hidden in 
the still unknown structure of the cell and of the 
large protein molecules, such as those of silk, 
rubber, rayon and wood. 

A demonstration of the Tlarvey-Loomis centri- 
fuge microscope was recently given before a 
distinguished group of scientists on July 20, at 
the opening of Bauseh <fc bomb’s new offices, 
35th Floor, R. C. A. Building, Rockfeller Center, 
New York City. 

* * * 

Announcements. 

Indian Science Congress Association.™ 
It has been proposed that discussions and 
symposia on the following subjects may be 
arranged at the next Session of the Indian 
Science Congress Association to be held at 
Hyderabad in January, 1937, provided the 
proposal receives sufficient support. Members 
of the Science Congress interested in the proposal 
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are hereby requested to get into touch with the 
Sectional President whose name is mentioned 
against the subject for discussion in the following 
list : — 

I. 4 4 On Wegener’s Theory of Continental Drift- 
as regards India and Adjacent Countries.” 
(Joint Discussion — Geology and Geo- 
graphy, Zoology and Botany Sections.) 
Mr. W. D. West, M.A., Geological Survey of 
India, 27, Chowringhee, Calcutta. 

II. “On the Need for a Soil Survey for India.” 
(Joint Discussion — Geology and Geo- 
graphy and Agriculture Sections.) 

Mr. W. D. West, M.A., Geological Survey 
of India, 27, Chowringhee, Calcutta. 

III. ££ The Age of the Deccan Trap.” 

(Geology and Geography Section.) 

Mr. W. D. West, M.A., Geological Survey 
of India, 27, Chowringhee, Calcutta. 

IV. ‘‘On Nutrition in Delation to Crops as w T ell 

as Human Beings and Farm Livestock. ” 
(Joint Discussion — Medical and Veteri- 
nary Research, Physiology, Agriculture 
and Chemistry Sections.) 

Col. A. Olver, f.r.c.v.s., Animal Husbandry 
Expert, Imperial Council of Agriculture 
.Research, New Delhi. 


Indian Journal of Venereal Diseases. — 

Award of Prizes : — Two prizes, each of the value 
of Rs. 100, will be awarded for articles on the 
subjects mentioned below : — 

1. ‘ Serology in the diagnosis and prognosis 
of Venereal diseases’. 

2. ‘ Investigations into lymphogranuloma 
inguinale’. 

These prizes have been offered to the Journal, 
the first by the Manwantar Printing Press and 
the second by an esteemed 4 Admirer ’ of the 
Indian Journal of Venereal Diseases who has 
preferred to remain anonymous, ‘ as an humble 
contribution towards the noble and selfless 

cause of carrying on an extensive and expensive 
propaganda by the Journal’. The two prizes are 
to be awarded to the best article in each of the 
announced subject. 

* * * 

The Second International Congress of the 
International Association for Testing Materials 
will be held in London in April, 1937, 
under the presidency of Sir William Bragg. 
Further information can be had from Mr. K. 
Pleadlam-Morley, 28, Victoria Street, London, 
S. W. 1. 

* * * 

Applications are invited from science graduates 
with M.R.C.V.S. diploma for the award of a 
research scholarship of Rs. 150 per month tenable 
for two years, for conducting research on a 
suitable subject in veterinary science at the 
Imperial Institute of Veterinary Research, 
Muktesar. The Inter-University Board, India, 
has recognised the Institute as a centre for post- 
graduate training leading to the degrees of Ph.D. 
and P.Sc. pf Indian Universities. Applications 


will be received by the Director, Imperial Insti- 
tute "of Veterinary Research, Muktesar, Kumaon 
P.O., U.P., up to the 12th , October 1936. 


Applications are invited for — (1) Medical 
Officer for Health, Gadag Belgiri Municipal 
Borough ; salary Rs. 200-20/2-300-20-400 ; apply 
to President, Gadag Belgiri Municipal Borough, 
Municipal Office, Gadag. (2) Spinning Master, 
Technological Research Laboratory, Matunga, 
Bombay ; salary Rs. 500 ; apply'' to Secretary, 
Indian Central Cotton Committee, P. O. Box 
10,002. Bombay ; last date for application : 
30th September 1936. (3) Lecturer in Physics, 

University College, Rangoon, from November 1, 
1936 to March 15, 1937 : salary Rs. 400 per 
month ; Apply to Principal. University College, 
Rangoon ; last date for application : October 15, 
1936. (4) Registrar of the Bengal Council of 

Medical Registration and Secretary' to State 
Medical Faculty, Bengal ; salary Rs 400-20-500 ; 
apply to President. Bengal Council of Medical 
Registration. 21, Old Court House Street, 
Calcutta ; last date for application : 30th 
September 1936. (5) Two posts as Superinten- 

dents of Farms, salary Rs. 150 to 250 according 
to qualifications ; apply to Economic Adviser, 
Bhopal. 


We acknowledge with thanks receipt of the 
following : — 

' 44 The Agricultural Gazette of New South 
Wales,” Vol. XLVII. No. 8, August 1936. 

“ Journal of Agricultural Research,” Vol. 52, 
No. 12, and Index to Vol. 51. 

44 Indian Journal of Agricultural Science,” 
Vol. VI, No. 3, June 1936. 

44 Monthly Bulletin of Agricultural Science and 
Practice.” Vol. 27, No. 7. July 1936. 

Dominion of Canada, Department of Agri- 
culture: — Publication No. 478: ‘‘Lamb Feeding 
in Southern Alberta with a Supplement on the 
Utilisation of the Forest Reserve for Summer 
Sheep Pasture ” ; Pub. Xo. 483 : “The Potato 
in Canada”? Pub. No. 4S7 : ** Trends in the 
Canadian Tobacco Industry 1920-1934 ” ; Pub. 
No. 502 : “ Skin Scabies or Mange of the Fox,” 
by P. J. G. Plummer : Pub. No. 505 : “ Insects 
Attacking the Potato ” ; Pub. No. 507 : “Package 
Bees and how to install them ” ; Pub. No. 511 : 
44 Goose Raising”. 

“ Journal of Agriculture and Livestock in 
India,” Vol. VI. Part IV. .July 1936. 

44 The Philippine Agriculturist,” Vol. XXIV, 
No. 3, August 1936. 

44 The Allahabad Farmer,” Vol. X. No. 4. July 
1936. 

“ Journal of the Roval Society of Arts.” 
Vol. LXXXIV. Nos. 4365-4369. 

44 The Biochemical Journal.” Vol. 30, Nos. 6 
and 7, June and July' 1936. 

44 Journal of the Indian Botanical Society',” 
Vol. 15, No. 4. August 1936. 

4 4 Communication from the Boyce Thomson 
Institute,” Vol. S, No. 2, April-June 1936. 

44 Journal of the Institute of Brewing,” Vol. 
XLII, No. 8, August 1936. 

44 The Calcutta Review.” Vol. 60, No. 3. Sep- 
tember 1936, 
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“ Carnegie Institute of Washington — New Ser- 
vice Bulletins,” Yol. IV, No. 6, “ Important 
Maya Discovery in the Guatemalan Highlands”. 

“ Chemical Age,” Vol. 35, Nos. 890-894. 

“ Journal of Chemical Physics,” Vol. 4, No. 8, 
August 1936. 

“ Journal of the Indian Chemical Society,” 
Vol. 13, Nos. 6 and 7, June and July 1936, and 
Index to Vol. 12, 1935. 

“ Berichte der Deutschen Chemischen Gesell- 
schaft,” Vol. 69, No. 8. 

“ Transactions of the Faraday Society,” Vol. 32, 
Part S, August 1936. 

“ Indian Forester,” Vol. LXII, No. 9, Septem- 
ber 1936. 

“ Indian Forest Records,” Vol. II, No. 3, Silvi- 
culture : — “ A Stand Table for Chir ( Pinus 
longifol let , Roxb. ).” 

Vol. I, No. 1, Silviculture : “A Preliminary 
Survey of the Forest types of India and 
Burma.” 

Vol. II, Nos. 2 and 3, Entomology : cc Imma- 
ture Stages of Indian Coleoptera (19) ” ; 
“ Entomological Investigations on the 
Spike-disease of Sandal.” 

Vol. II, No. 4, Entomology : “ New Indian 
Cerambycidse,” by J. C. M. Gardner. 

“ Forschungen und Fortschritte,” Vol. 12, 
Nos. 22-24. 

Government of Tndia Publications : — 

“ Monthly Statistics of Production of Certain 
Selected Industries of India ” (Department 
of Commercial Intelligence and Statistics), 
Nos. 1 and 2 of 1936-37, April and May 
1936. 

Indian Meteorological Departments, Vol. VI, 
No. 6S : '‘Hourly Rainfall at Lahore,” 
Vol. VII, No. 69, “ A Statistical Analysis 
of the Distribution of the South-West 
Monsoon Rainfall at Akola”. 

“Indian Trade Journal,” Vol. CXNII, 
Nos. 1573-1576. 

“Memoirs of the Geological Survey of 
India,” Vol. LNX, Part I. “An Attempt 
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at the Correlation of the Ancient Schistose 
Formations of Peninsular India,” by 
Sir L. L. Fermor, 1936. 

“ Quarterlv Bulletin of the Health Organisa- 
tion,” Vol. V, No. 2, June 1936. 

League of Nations — “ The Problem of Nutri- 
tion : Vol. I, Interim Report of the Mixed 
Committee on the Problem of Nutrition. ” 
Vol. Ill, “ Nutrition in Various Countries.” 

“ Medico-Surgical Suggestions,” Vol. 5, No. 7, 
July 1936. 

“ Mathematics Student,” Vol. IV, No. 1, 
March 1936. 

“ The Micro,” No. 4, July 1936. (Post Office 
Journal of Ceylon.) 

“ Geological, Mining and Metallurgical Society 
of India ” — Annual Report for the Session 
1935-36. 

“ Nature,” Vol. 138, Nos. 3483-3485. 

“ Indian Journal of Physics and Proceedings 
of the Indian Association for the Cultivation of 
Science,” Vol. X/(X IX), Part IV. 

“ Ceylon Journal of Science,” Vol. IV, Part II, 
Medical Science ; Vol. XX, Part I, Zoology 
and Geology : Spolia zylanica ” and Index to 
Vol. XIX. 

“ Science and Culture,” Vol. IT, No. 3, Sept. 
1936, and Index to Vol. I. 

“ Science Forum,” Vol. I, No. 6, August 1936. 

“ Lingnan Science Journal,” Vol. 15, No. 3, 
July 1936. 

Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. VI, Part II, June 
1 936. 

Catalogues : 

“ Photo-Micrographic Equipment ” (Messrs. 
Bauscli and Lomb Optical Co., Rochester, N. Y.). 

“ Scientific and Technical Books,” June 1936 
(Messrs. Edward Arnold & Co.). 

“ Monthly List of Books on Natural History 
and Science,” August 1936 (Messrs. Wlieldon is 
Wesley, London). 


ACADEMIES AND SOCIETIES. 


Indian Academy o£ Sciences: 

August 1936. SECTION A. — Gurdas Ram 
and V. I. Vaidhianati-ian : Uplift Pressure and 
Design of Weirs with Tico Sheet Piles . — As the 
toe of a Weir is its vulnerable point, Weir design 
must commence from the downstream end, so as 
to control the exit gradient. T. R. Seshadri 
and P. Suryaprakasa Rao : Geometrical Inver- 
sion in the Acids derived from the Coumarins. 
Part III. Trans to Cis. — Heating with mercuric 
chloride in neutral aqueous solution has been 
found to be very satisfactory. T. R. Seshadri and 
P. Suryaprakasa Rao : Reactivity of the Double 
Bond in Coumarins and Belated. a~j3 Unsaturated 
Carbonyl Compounds. Part II. — Reaction of 
Mercury Salts on Coumarins . — It is established 
that mercuric acetate reacts with the double bond 
in the coumarins studied and further mercurates 
the benzene ring in positions 6 and 8 if they should 
be free. Mercuric chloride does not react with 
6-nitro-coumarin. I. Chowla : On Sums of Poicers. 
S T CPQWLA : Note on Waring’ s Problem, Q. S. 


V enk atesw aran : Polarisation of Raman Lines in 
Soyne Iriorgcmic Acids. — Nitric, iodic, sulphuric, 
selenic and selenious acids have been investigated, 
and their structural formulas discussed in detail. S. 
Ramachandra Rao : Magnetism and Cold. Work- 
ingin Metals. Part II. — Single Crysta ls of Bismuth , 
Zinc and Tin . — Single crystals of Bismuth, 
Zinc and Tin were prepared by the method of 
slow cooling and the influence of cold working 
on the principal susceptibilities was investigated. 
R. Ananthakrishnan : The Raman Spectra of 
Tri- Methyl- Amine and Some Compounds of 
Hydroxylamine and Hydrazine . — The proper 
assignment of the Raman lines and the constitu- 
tion of the salts have been discussed in detail 
with aid of polarisation data. S. Parttiasarathy: 
Ultrasonic Velocities in Organic Liquids. Part VI. 
— Related Compounds. IL Gupta : Decomposition 
into Cubes of Primes {II). N. S. Nagendra 
Nath : The Diffraction of Light by High Frequency 
Sound Waves : Geyieralised Theory. The Asym- 
metry of the Diffraction Phenoynena at Oblique 
Incidence , — A solution is attempted of the 
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difference- differential equation in Raman, and 
Nath’s papers IV and V. The idea of ‘propaga- 
tion’ of light in a quasi-homogeneous medium is 
fundamental and preferable to the undefined 
idea ‘reflection’ in such a medium. P. K. Raman : 
Studies in Atmospheric Radiation. A Discussion 
of Some Observations of Nocturnal Radiation made 
at Poona and Sinhagad. 

August 1936. SECTION B.— T. R. Bn ask ARAN: 
Studies on the Mechanism of Biological Nitrogen 
Fixation. Part III. — Economy of Carbon during 
Fixation of Nitrogen by Azotobacter chroococcum 
Beij. — The mechanism of nitrogen fixation in soil 
is different from that by Azotobacter alone in 
pure cultures. Bahadur Singh : The Life- 
History of Ranunculus sceleratus Linn. — The 
morphology of Ranunculus sceleratus , the most 
primitive species of the genus, has been reported. 
Makund Behari Lal: A Neic Species of the Genus 
Levinseniella from the J ack Snipe , Gallinago 
gallinula. M. S. Randhawa : Contributions to 
Our Knowledge of the Freshwater A Igce of Northern 
India. I. — Oedogoniales. Jehangir Fardunji 
Dastur : A Nematode Disease of Rice in the Central 
Provinces . — A new disease caused by *a nematode 
of the genus Aphelenchoid.es is described. 
C. R. Harihara Iyer and R. Rajagopalan : 
Estimation of Nitrogen by Fumeless Digestion. 
Part III. — Extension of Chro mo- Sulphuric Acid 
Digestion to include Large Quantities of Nitrates. 
B. M. Johri : Studies in the Family A lismacece IV. 
Alisma plantago L. ; Alisma plantago-aquatica L. 
and Sagittaria graminse Mich. — An account of 
the embryo sac of 3 plants of the. family Alismacere 
is given. B. M. Johri : The Life-History of 
Butomopsis lanceolata K unth . — From the embryo- 
logical point of view, there is a close affinity 
between the Alismacece and Butomacecie and their 
separation into two different orders is unnecessary. 
T. R. Bhaskaran and V. Subrahmanyan : 
Studies on the Mechanism of Biological Nitrogen 
Fixation. Part IV. — Nitrogen Fixation by the 
Mixed Microflora of the Soil in Presence of the 
Acid Products of Anaerobic Decomposition of 
Carbohydrates. Nuggehalli Keshav Iyengar 
and Motnahalli Sreenivasaya : Studies on 
lnulina.se. — Highly active preparations of inuli- 
nase can he obtained from a species of aspergillus 
grown on artichoke nutrient media. A definite 
relationship exists between the phosphorus con- 
tent of the preparation and its inulinase activity. 


Indian Chemical Society: 

June 1936. — O. N. Kumaraswamy and B.L. 
Manjunath : Chemical Examination of the Fixed 
Oil from the Seeds of Celastrus Paniculatus, Willd. 
R. C. Shah and P. R. Mehta : C- Alkul Resorci- 
nols. Part II. — Synthesis of Poly- Alkyl Resorci- 
nols. Jnanendra Nath Mukherjee, Subodh 
Gobinda Chaudhury and Krishnadhan 
Bhabak : Variation of the Cataphoretic Velocity of 
. Colloidal Particles during Aggregation — Pari I. 
B. B. Dey, S. Rengachari and M. V. Sitha- 
raman : Peroxidases. Part III. — A Potentiometric 
Method of Estimating their Activity. Pan chan an 
Neogi and Sarajit Kumar Nandi : New Com- 


pounds of Gallium — Part I. K. V. Bokil : Oxida- 
tion of Acetyltetrahydroqiiinoline Sulphonic Acids. 
Satyaprasad Roy-Choudhury, Sarajit Kumar 
Nandi and Jiban Krishna Banerjee : On 
Activated Charcoal. Part II. — Purification by 
Washing until Water and by Activation. S. K. 
Ranganathan : A Synthesis of cis- and trans-dl- 
iso Propylcyc\opropane-\ : 2-d i carboxylic acid and 
experiments towards the Resolution of cis-dl-acid. 

July 1936. — P. C. Ray and Anil Chandra 
Ray : On the fluorination of organic compounds. 
Part II. Jnanendra Nath Mukherjee, Subodh 
Gobinda Chaudhury and Jyotirmoy Sen- 
Gupta : Variation of cataphoretic velocity of 

Colloidal particles during Aggregation. Shridhar 
Sarvottam, Joshi and Sadashiv S. Kulkarni : 
Studies in the coagulation of colloids. Part XIV. 
Coagulation of colloid arsenious sulphide by 
mercuric chloride. Inadmissibility of viscosity 
and transparency as general criteria of coagulation. 
P. O. Mitter and (Miss) Tanima Sen- Gupta : 
Studies in the Anthraquinone Series — Attempts 
to synthesise anthraquinone carboxylic acids of 
the Morindone type. B. N. Ghosh : The Enzymes 
in Snake venom . Part I. — Their Action on Haemo- 
globin and on Protein Solutions of Different pH. 
Susil Kumar Ray and Rama Ran. tan Bhatta- 
charyey : On the Study of Polyhalides. Part IV . — 
Formation and. Dissociation of Polyhalides of 
Ammonium and Substituted • Ammonium Bases. 
M. Goswamt and A. Shaha : Attempts to prepare 
ring glycerides. Preparation of tetracldorodi- 
glycerides of dicarboxylic acids. Mohan Singh : 
The rotatory powers of substituted camphor anilic 
acids. Narshinh Muljibhai Shah and Rup- 
chand IjILARAm Alimchanbani : Chloral Deriva- 
tives of Salicylic Acid. Narindra Nath Chopra 
and Jnanendra Nath Ray- : Methoxy-oxy pal- 
matin e. Anukul Chandra Sircar and Sailesh 
Chandra Sen : Studies in the Acenaphthene 
quinone series. Part II. Susil Kumar Ray t : 
Parachor and the structure of formic acid. 
Sachtndra Nath Roy” : A Note on the use of 
adsorption indicators in acidimetry and alkali- 
metry. 


Indian Botanical Society: 

August 1936. — S. K. Pande : Studies in Indian. 
Liverworts : — A Review. L. P. Khanxa : On 
Indian Species of the Genus Anthoceros Linn, with 
a Description of a New Species from Travancore. 
P. Parija and Iv. Samal : Extra-Floral Nectaries 
in Tecoma capensis Lindt. S. C. Yarma : Some 
Ecological Aspects of the. Upper Gangetic Flora. 


Calcutta Mathematical Society: 

August 16, 1936. — N. N. Ghosh : On a Class of 
Determinants having Geometrical Applications. 
A. C. Chowdhury : On Reducible Hyperelliptic 
Integrals. C. N. Srinivaslengar : Lines of Striction 
on the Quadric and on Some Other Scrolls . 
S. Ghosh : Plain Strain in an Infinite Plate icith an 
Elliptic Hole. M. Be Duffahel : On a Class of 
Integral Equations. A. Moessner: Simidtane 
Identitaten. 
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UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


Benares Hindu University: 

The Inaugural Address of the Scientific Society 
was delivered on the 6th September by Professor 
B. Salmi of Lucknow University. The subject 
of the address was “Early Man in Northern 
India.” 

Professor Sahni has been appointed an Hono- 
rary Professor of the Benares Hindu University. 

Calcutta University :* 

Personnel . — Mr. Syamaprasad Mookerjee has 
been re-appointed Vice-Chancellor of the Univer- 
sity. 

Mr. A. Macdonald, Principal, Bengal Engineer- 
ing College, retired from service after a distin- 
guished career in the Education Department, 
extending over 25 years. 

Grants . — The Imperial Council of Agricultural 
Research has sanctioned a scheme for the investi- 
gation of the life-history, bionomics and develop- 
ment of freshwater fishes of Bengal. The investi- 
gation will be carried out under the direction of 
Prof. H. K. Mookerjee, Professor of Zoology. 
A grant of Rs. 6,620, extending over a period of 
3 years has been provided by the Imperial Council 
and this is to be supplemented by a non-recurring 
grant from the Calcutta University. 

Courses of Study . — The committee appointed 
by the Syndicate to consider the question of the 
inclusion of the pre-medical course for the M.B. 
Examination in the syllabus for the I. Sc. exami- 
nation has submitted its report to the Syndicate 
recommending that the pre-medical course com- 
prised in the preliminary science M.B. examina- 
tion, be included in a special I. Sc. course to be 
instituted for the -purpose. If the report is 
adopted, students passing the special I. Sc. 
examination will be entitled to begin their 
studies from the second year class of the Medical 
College and finish their medical course within 
five years. 

Awards. — Mr. Subhendusekhar Basu (Thesis : 
‘Theory of distribution in statistics and its 
application 5 ) and Mr. Nalinikanta Saha (Theses : 
‘Studies in the electrical theory of solid metal’ ; 
‘On the pressure of electrical resistance in metals’) 
have been elected to the Premchand Roychand 
studentship in scientific subjects from July 1935. 

Srimati Kamala Debi. of the Vidyasagar College, 
Calcutta, has been awarded the Basanta Gold 
Medal for 1935, for her thesis on ‘Health Educa- 
tion through Schools in Bengal’. 

Dr. Sukumar Sarkar, D.sc., has been awarded 
the Sir Asutosh Mookerjee Medal for 1935, for his 
thesis entitled ‘The Nature of solid and liquid as 
revealed by light scattering”. 

*\Vith acknowledgments to the “Calcutta Review,” 
September, 1936. 

University of Madras: 

Mr. R. Littlehailes, Vice-Chancellor, who was 
on leave from the 5th June, returned on Saturday, 
the 29th August, and joined duty the same day 
(afternoon). 

Two Convocations of the University were held 
in August 1936 — the first one on the 28th August 
was held for candidates taking second degrees — 
M.A., L.T., B.L., at which the Vice-Chancellor 


(Dr. A. Lakshmanaswami Mudaliyar) presided — 
512 graduates took their degrees ; the Second 
Convocation was held on the 29th August 1936 
at which H. E. the Chancellor, Sir Kurma 
Venkata Reddi (Ag. Governor of Madras), presided. 
About 1,500 graduates in all the Faculties took, 
their degrees (807 in person and 581 in absentia). 
The address to the Graduates was delivered by 
Mahamahopadhyaya S. Kuppuswami Sastri, Avl., 
m.a., i.E.s. (Retd.), now Honorary Professor of 
Sanskrit, Annamalai University. 

The new Buildings of the University — Library, 
Departmental Building, Botanical Laboratory and 
Examination Hall — were opened by His Excel- 
lency, the Chancellor, on Thursday, the 3rd Sep- 
tember 1936. 

University of Mysore: 

Personnel. — Mr. C. R. Narasimhasastry, m.a., 
Assistant Professor of Sanskrit, . Maharaja’s 
College, Mysore, was appointed Professor of Sans- 
krit on the retirement of Professor D. Srinivasa- 
char. 

Examinations. — The results of the M.A. and 
M.Sc. degree examinations were published during 
the month. They were as follows : 

Name of 'F’vqm’-ned Passed 

Examination ‘ L J 1st Class 2nd Class 
M.A. 13 3 9 

M.Sc. 12 3 7 -j- 1 

(not classed) 

Convocation. — The 19th Annual Convocation 
for conferring degrees will be field in Mysore on 
the 29th October 1936, at 9 a.m. Dr. E. P. 
Metcalfe, D.sc. (Lond.), F.inst.p., Vice-Chancellor 
of this University, has been nominated to deliver 
the Convocation Address this year. 

Lecture. — The D. Appu Rao Extension Lecture 
for 1935-36 on ‘Co-operation 5 was* delivered by 
Mr.' V. Ramdas Pantulu, b.a., b.l:, of Madras 'at 
Mysore on the 1st August 1936. 

Meetiny of the Academic Council . — (i) A meeting 
of the re-constituted Academic Council was held 
on the 29th August 1936 at which the following 
have been elected members of the University 
Council to be re-constituted as from the 1st 
November 1936 by and from the Academic 
Council : 

1. Mr. B. K. Narayana Rao, b.a., m.b.c.m., 

L.R.C.P., M.R.C.S., d.p.h., d.o., Principal, 

Medical School, Bangalore. 

2. Dr. A. Subba Rau, b.a.. d.sc. (Lond.), 

f.r.m.s., Professor of Physiology, Medical 

College, Mysore. 

(ii) At this meeting the Faculties were consti- 
tuted by the assignment of the members of 
Academic Council and the appointment of three 
teachers to each Faculty. 

(iii) Among the decisions arrived at, mention 
may be made of the following : — 

1. Credit of work done during the course in 

respect of the Intermediate examination. 

2. Revision of the course of studies in History 

for the B.A. Honours Degree examination. 

General. — Mr. K. V. Srinath, M.sc., Lecturer 
in Botany, Intermediate College, Bangalore, 
has been awarded the Central State Scholarship 
tenable in Great Britain for higher studies in 
Botany during the years 1936-39 by the Govern- 
ment of India, and has left for England. 
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Science and Society. 


E VER since men began to live in organ- 
ised society, in which the law of the 
jungle was replaced by tradition and custom, 
there has been speculation as to the past and 
the future of humanity. There have been 
those who placed the golden age in the dim 
past and looked upon the successive stages 
of human history as years of decay and 
decline ; others have visualised changes in 
society as cyclic in character ; but the idea 
of progress which has dominated recent 
social thought is a child of the later eighteenth 
century, and it was the hope of the un- 
limited progress of humanity, which illumined 
the age of Reason in the later eighteenth 
century. Condor cet spoke of a “ science of 
man,” but it was left to others like Comte 
and Spencer to work out in detail a science 
of society, which has come to be known as 
Sociology, whose c laws 5 gave the earlier 
dreams of progress a body and a direction. 
Under the influence of the great changes of 
the Industrial Revolution, these early stu- 
dents of sociology conceived of humanity as 
moving towards a state of things in which 
industrialism would be the dominant note, 
and peace among mankind and goodwill 
towards all would prevail. 


This progress was not supposed to prevail 
among all sections of humanity, nor was it 
continuous ; many believed with Leslie 
Stephen that “Progress is the rare excep- 
tion ; races may remain in the lowest 
barbarism or their development be arrested 
at some more advanced stage ; actual decay 
may alternate with progress, and even true 
progress implies some admixture of decay.” 
The early years of the twentieth century 
seemed to deepen the note of interrogation, 
and the check to the industrial progress of 
some of the European countries, the rise of 
Japan, and the uneasy stirrings in their age- 
long sleep of other Eastern nations roused the 
apprehensions of Europe. Accordingly more 
than a quarter of a century ago, Mr. Balfour 
examined the possibilities of decadence 
among the advanced nations of Europe and 
the chances of advance into the vanguard of 
progress by Oriental peoples, who were 
till then believed to be static. Mr. Balfour 
ruled out the latter possibility, holding that 
“ progress is with the West ; with commu- 
nities of the European type.” He was of 
opinion that the progressive character of 
the nations of the West would be supported 
and reinforced by the social force that had 
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come into being, “ new in magnitude if not 
in kind, viz., the modern alliance between 
pure science and industry.' ’ We have been 
told how fruitful that alliance has been by 
Mr. Keynes in his striking description of the 
“ extraordinary episode in the economic 
progress of man constituted by the age which 
came to an end in August 1914.” 

Science had no doubt done wonders for 
the economic progress of men, but the same- 
date that closed the epoch of economic 
munificence also opened a devastating 
episode in the history of man, in which 
science armed man with weapons of 
terrific capacity for destruction. The War 
in which thousands of millions of capital 
and millions of human lives were 
destroyed was followed by a short period of 
seeming prosperity and settlement.. Then 
Came the great Depression, which revealed 
another aspect of science in relation to 
society. Mankind lias been living since 
1929 in the . shadow of this great economic 
catastrophe, lacking employment and food, 
not because the bounty of nature has been 
exhausted nor because science has come to a 
stop • in its progressive control of natural 
forces, but entirely because social organisa- 
tion has proved itself incapable of adjust- 
ment to the new discoveries of science, which, 
it has been proclaimed on all sides, has 
placed abundance beyond dreams for the 
first time within the reach of mankind. 
Man lias stood helpless, hungry and cold, 
before the plenty that science has produced 
for him. Coffee has been thrown into the 
sea, wheat has been burnt in furnaces, and 
pigs have, been slaughtered by the million, 
and mankind is starving. 

More. If science has held out the promise 
of plenty on a colossal scale, it also has 
armed man with deadly weapons that 
threaten destruction on an equally large 
scale, and while nations have not yet emerged 
out of the long-drawn out period of economic 
depression, they are racing madly along* the 
path of armaments and destruction. 

It is clear that scientific discoveries have 
outrun man's mental and moral capacities, 
and we are yet a long way from the 
realisation of the dream of Condorcet, of 
“ the human race freed from all its fetters, 
withdrawn from the empire of chance, as 
from that of the enemies of progress and 
walking with firm and assured steps in the 
way of truth and virtue and happiness.” 
7or a double problem is set to humanity by 
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the progress of science : smooth articulation 
of scientific discovery with the complex 
machinery of social life, and the use for 
human advancement, and not for human 
destruction, of the increased control over 
nature that science lias been placing in our 
hands. 

II. 

Sir Josiah Stamp in his massive address 
before the British Association deals mainly 
with the first of those two problems. lie 
does not deal with the influence or effect of 
science upon society, but with the fact of 
impact ol* science* upon * society : he asks 
k< whether the transition has boon difficult- 
and distressing, in painful jerks and up- 
roofings, costly, unwilling or unjust; or 
whether it, has been easy, natural and un- 
disturbing.” An important line of enquiry,’ 
for the impact of science will be surprising; 
and painful in the one case and smooth and 
undamaging in the other. 1 ' There can hardly 
be any doubt, that there is much “‘avoidable 
friction in the reception given to scientific*, 
discovery”, and this is hardly a, mat, ter for 
surprise since “ the training of the scientists 
includes no awareness of the social conse- 
quences of their work, and tlu* training of 
the statesmen and the administrator no 
preparation for the potentiality of the rapid 
scientific advance and the drastic, adjustment 
due to it, no prevision of the technical forces 
which are shaping the society in which they 
live. The crucial impact is nobody’s busi- 
ness.” It may be that society stands to 
gain on the whole by applications of science 
to social life, but there is a wastage of human 
skill, of capital, and a tearing up of social ties 
and injuries to allegiances of place and kin. 
The credit, and the debit sides of the account 
have to be carefully studied, but Ain this 
neutral field the specialist, scientist and the 
politician are both amateurs. It has to be 
covered by each extending his studies, and 
by specialists who treat .impact and change 
as an area of scientific study.” 

Sir Josiah Stamp is careful to point out, that, 
there are two elements in the situation, 
which go to reduce the adverse effects of tin* 
impact of science upon industry and society. 
One of these he calls the ‘‘balance of innova- 
tion”, and it, consists in the fact that work- 
saving changes are set off by work-creating* 
changes, as when quite new objects of public 
demands are invented rnd bring together 
“released labour and released purchasing 
power in the most decisive way.” A second 
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Is the natural increase of population which 
is an excellent shook absorber for a commun- 
ity, since the effects of a new invention in 
increasing production arc met by the 
increased demand of the larger population. 
Sir Josiah does not fail to draw attention 
to the declining population in the Western 
industrial countries, which will result in this 
safety valve being no longer available in the 
coming years. When all is said and done, 
there is need for "some regulation of the 
rate of change to an optimum point in the 
net balance between gain and damage 1 , even 
assuming that the gains to society as a whole 
from a rapid advance arc 1 ample enough to 
cover a change for consequential damages.” 
"Perhaps birth control for people demands 
ultimately birth control for their impedi- 
menta/’ 

111 . 

Is it possible to modify " the nature of 
man to meet impact” 1 "If we must 
have quanta of stages, the question 
is their optimum length and character, 
not merely the regulation of industry and 
innovation in their tempo, but the education 
of man and society to pulse in the same rhyth- 
mic wave-length or harmonic.” This leads to 
a consideration of the value of social science's, 
and Sir Josiah comments on the disadvan- 
tageous distribution of resources for research 
between Physical Sciences and Social 
Sciences : "We have not begun to secure 
an optimum balance. Additional financial 
resources should be applied more to the 
biological and human sciences than to the 
applied physical sciences, or possibly, if 
resources are limited, a transfer ought to 
be made from one to the other. Experi- 
mental scientists in the older and so produc- 
tive fields, look askance at the newer border- 
line sciences of genetics, eugenics and human 
heredity, psychology, education and socio- 
logy but unless progress is made in these 
fields which is comparable with the golden 
ages of discovery in physics and chemistry, 
we are producing more problems for society 
than we are solving/’ 

What is the line of investigation in these 
sciences, and wdiat are the directions of 
human adjustment, to which our expecta- 
tions should turn $ ££ There must be optimal 
lines of change which are scientifically 
determinable. We have seen in a few years 
that the human o* social temperament lias 
a much wider range of tolerance than w r e 
had supposed,” whether we take speed in 


transport, limit of direct taxation, or varia- 
tions in women’s dress. £k One hesitates to 
say, therefore, that resistances to scientific 
changes will be primarily in the difficulty of 
mental and physical adjustments. But. 
there can be little doubt that with the right 
applications of experimental psychology and 
adjusted education, the mind of man would 
be still more adaptable.” What is proposed is 
“ not to change the same man in his life-time, 
but to make a larger difference between 
father and son.” This can be done by 
modifying the social environment, for ££ the 
environment of one generation can produce 
a lasting result, because it can affect the 
environment of future generations. Environ- 
ments, in short, as well as people, have 
children. Though education and so forth 
cannot influence new births in the physical 
world, they can influence them in the Avorld of 
ideas (Pigou)/’ 

IV. 

Change there must be, though should be 
mastered by man. But where is change 
taking us, and how far is the control of 
natural forces placed in the hands of man 
helping him to raise himself ? ££ The future 
of man,” remarks Professor Julian Huxley, 
"if it is to be progress and not merely a stand- 
still or a degeneration, must he guided by a 
deliberate purpose.” It is true that the 
formulation of an agreed purpose for man 
as a whole will not be easy, because in spite 
of the wave of internationalism that swept 
over the world at the close of the Great War, 
national animosities are simmering, and 
within eaeli nation, the cleavage between 
classes has been sufficiently wide to make 
much needed economic and social reforms 
within a nation hard if not impossible. Men 
have been brought up on a code of conduct 
based on the supreme interests of the indi- 
vidual, and social instincts are not yet suffi- 
ciently powerful in the individual members 
of a community. Therefore it is of great 
significance that Sir Josiah should suggest 
that " the whole body of ethics needs to be 
re-worked in the light of modern corporate 
relations.” It is interesting to recall in 
this connection that Mr. Keynes prophesied 
several years ago that there would be great 
changes in the code of morals because drastic 
economic changes w r ould vitiate the social 
value of hitherto cherished virtues like thrift. 

The great task before nations at the 
present time is to realise their interdepend- 
ence and the utter futility of the belief that 
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one community or a section of a community 
can prosper while the other communities or 
the other sections are in misery. The 
bounty that modern discovery enables men 
to obtain from nature may at last enable 
them to free themselves from the age-long 
haunting economic problem, and at last 
engage in the pursuit of higher values of 
life. Men are assisted in meeting the call 
upon them only in part when the technical 
problems of the impact of science upon 
society are solved. More is wanted, and 
that is social control of scientific discoveries 
for the advancement of human values and 


not for mutual destruction. It is therefore 
comforting to read that at the same session 
of the British Association which listened to 
the learned President’s call for a new 
technique and a new outlook in the applica- 
tion of science to social life, Sir Bichard 
Gregory condemned the use of scientific 
research and invention for inhuman ends, 
and advocated the conservation of social and 
spiritual values with scientific teaching and 
research while Sir Daniel Hall called upon 
men of science to join in the fight for freedom, 
condemning the entrusting of science, which 
meant power, to “ powmr-mongers 55 . 


Professor S. S. Bhatnagar, O.B.E., D.Sc. 


W E have great pleasure in offering Pro- 
fessor S. S. Bhatnagar, our cordial 
welcome and felicitations. 

It will be remembered that in recognition 
of his valuable investigations of basic im- 
portance to the petroleum industry, Messrs. 
Steel Bros. & Co., Ltd., and Attock Oil 
Company placed at his disposal in 1934 
large sums of money for further researches 
on petroleum and kindred subjects. In a 
spirit of disinterested devotion, Prof. 
Bhatnagar handed over this munificent 
grant to the Punjab University, which w r as 
more or less in the nature of a personal 
gift made to him by Messrs. Miller and Ward. 
With the fund thus rendered available, 
the Syndicate of the University proceeded to 
establish several research scholarships in 
the newly inaugurated Department of Petro- 
leum Research. 

Encouraged by the results obtained from 
Prof. Bhatnagar’s investigations and anxious 
to carry them forward, Messrs. Steel 
Brothers invited Prof. Bhatnagar to 
visit their Head Office in London last- 
summer in order to discuss with him further 
schemes of research, and as the result of 
their negotiations, they have agreed to 
provide him with an unconditional sub- 
vention of Rs. 2,50,000 for financing their 
five-year programme. In making this offer 
Messrs. Steel Brothers express the hope 
that the results of Prof. Bhatnagar’s 
researches will be of great benefit to their 
industry, and of value to general science. 

Prof. Bhatnagar’s attitude towards these 


grants aggregating to Rs. 4,00,000 is 
similar to that of Dr. E. P. E. Roux who 
was awarded the Osiris Prize of 1 4,000 for 
the discovery of the anti-diphtheria serum, 
and who made over this amount to the 
Pasteur Institute in Paris. 

The principle underlying Sir M. Visves- 
va.raya’s public advocacy of associating the 
Indian industries with the scientific research 
departments of universities is practically 
adopted by the Syndicate of the Punjab 
University in accepting the grant of Messrs. 
Steel Brothers and permitting the head of 
their Chemistry Department to pursue, the 
researches planned by their conjoint deli- 
berations. The success of any industrial 
enterprise depends not only on advertise- 
ment and sales agencies but also on the 
closest co-operation of science and industry. 
The representation of scientific interests, 
such as those secured by Messrs. Steel 
Brothers, in the furtherance of their industry 
ensures a large amount of sympathy and 
friendliness for the technical staff, as also 
the appreciation of the difficulties involved 
in the various operations comprising their 
business enterprise. 

Judging by the happy results already 
achieved, we have not the slightest doubt, 
that the association established by Messrs. 
Steel Brothers and the Punjab University 
will prove mutually advantageous. The 
public spirit and self-abnegation of Prof. 
Bhatnagar have justly earned for him the 
great esteem of his colleagues and the 
gratitude of the country. 
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Locusts as an International Problem. 

By B. P.'Uvarov, d.sc. 

(. Imperial Institute of Entomology, London .) 


nnHE statement that locust swarms recog- 
nise no boundaries has become a truism 
but until recently these vagabond tendencies 
of locusts served only to accentuate inter- 
national discord. Reports on locust control 
published by various governments in most 
cases refer to the excellent results attained 
locally and to the futility of local efforts in 
view of the inactivity of the neighbouring 
countries. Such statements are sometimes 
true, but more often they are wholly, or 
partly, incorrect. Tn any case, there was 
often more unity between locust swarms 
bred in the neighbouring countries, than 
between their respective government de- 
partments, to the obvious advantage of the 
insect. 

The necessity for co-operative action 
against the common enemy has been, of 
course, realised, but this co-operation is 
usually wrongly conceived. It is often 
argued that a locust invasion affecting several 
countries can be brought to an end, if only 
all these countries would agree to adopt 
vigorous control methods and to see that 
they are carried out. Painful experience 
of the last invasion of the African continent 
has proved beyond doubt that an outbreak, 
once it has been permitted to develop on a 
really large scale, is beyond practical possi- 
bility of being controlled. This is due to 
the enormous extent of invaded areas, many 
of which are sparsely, or not at all, populated. 
Further, the rate of multiplication of locusts 
is such that when only a small percentage 
of swarms of one generation escape destruc- 
tion, the number of their progeny will be 
just as great as before, or even greater. 
The only practical policy at the height of an 
invasion is to concentrate all the efforts on 
the defence of standing crox>s. This de- 
fensive policy can be very effective, but it 
does not contribute to the solution of the 
problem. 

The problem must, obviously, be ap- 
proached from a different direction. It has 
been always known that locust outbreaks 
are not a permanent phenomenon, but 
there is a certain irregular periodicity in 
their development. Moreover, they always 


arise first in somewhat restricted areas and 
only gradually the swarms spread over whole 
countries and continents. These two points 
suggest that it should be possible to prevent 
widespread invasions by concentrating the 
early efforts in the areas which can be 
regarded as original sources of the swarms. 
This conception remained on a purely 
theoretical basis until recently when the 
advances made in the study of locust biology 
and of the factors governing outbreaks have 
provided a firm foundation for formulating 
a practical policy of the prevention of locust 
outbreaks. 

The fact of primary importance in this 
connection was the discovery of the phase 
variation in locusts. This phenomenon con- 
sists in the ability of locusts to develop in 
two forms, or phases, the solitary and the 
gregarious, which differ widely in their 
colouration, structure, physiological reactions 
and therefore, habits. A thorough experi- 
mental study of phase variation commenced 
only quite, recently, but there has already 
accumulated a considerable amount of in- 
formation on them, which it wmuld be out 
of place to review here. It is sufficient to 
say that the majority of workers on the 
problem agree that the gregarious phase can 
be produced in any locust by breeding the 
larvae, in a dense crov r d, i.e., the density of 
population within a restricted area is the 
factor causing the transformation. The 
result of this transformation is a compact 
sw r arm of gregarious locusts differing from 
the original solitary ones in greater rate of 
activity and in the striking tendency to 
remain in close proximity to each other 
which ensures the existence of a swarm as a 
single unit. 

If it is not difficult to obtain any desired 
density of the initial locust population in 
experimental cages, the question arises how 
can a crowding occur under natural condi- 
tions in the held. Suggestions have been 
made that a natural population of solitary 
locusts may become sufficiently dense to 
start the transformation merely as a 
result of a general increase in the num- 
bers of locusts. Such a phenomenon ? 
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fimv <*v<*r, has never been observed, while, 
° n ^ l<l ollHa' hand, delinite observa- 
l!UI,s 1)51 v <‘ made on the mechanism of 

]»has<* transformation in the Hold under 
somewhat peculiar eondi j joins. If, lias been 
hniin}, that the initial concentrations of 
solitary locusts may, and do, occur as 
a result, of seasonal Hue! nations in. the 
extant <d* favourable habitats. It is well 
known that locusts, like all other Aeridida 4 , 
an* highly selective with regard to tlie type 
of vegetation. r rin* result is often a. patchy 
distribution, the locusts occurring only in 
small areas with favoured vegetation’ If 
wc imagine, for example, a. vast, desert area 
with scattered depressions whore grasses 
these d(*pr(‘ssioiis will harhour locusts, 
while i iota* will lx* found in the intervening 
( lost*rl . The extent of sii(*h grassy areas 
would increase in years with good rains, 
and their locust population will also increase. 
It this lavoura.blo period is followed by a 
year of poor rains. Mu* areas available' for 
locusts will decrease a.t once, and they will 
become crowded in the depressions ' as if 
they wore in cages. A transformation into 
l he gregarious phase* will inevitably follow, 
and l lie resulting swarms will migrate far 
and wide, reaching without diUieulty the 
regions suitable for reproduction. 

This is a. theoretical scheme merely 
because it. is generalised, but it is based on 
actual observations on the ‘Desert, Locust 
(Schisloccrca yrcijarnu Eorsk.) and on the 
Madagascan* Migratory Locust (Locust, a ml- 
t/ntforid ctipilo, Sa.uss.). Studies on the 
ecology of other locusts suggest that the 
process of transformation into the gregarious 
phase* is always caused by the instability 
of l heir habitats when the latter arc* not 
continuous hut patchy. It, is, therefore, 
only a mad ter of intensive ecological research 
to discover tin* preferred habitats and the 
causes of (luot nations in their extent, in 
each particular ease. 

Such research should, of course 4 , always 
cover tin* whole* distribution area of a 
particular locust, species, and it, would be 
futile to restrict it, to a single country. 
Moreover, although Mu 4 , so-called outbreak 
area-s, /.r., localities whore the initial trans- 
formation in t.o the gregarious phase can 
occur, may be found in one country, tlie 
swarms produced there will eventually 
s pros id beyond its limits. Therefore, all 
countries subject to invasions by the parti- 


cular locust have an immediate interest in 
the discovery of outbreak areas, and the 
investigations directed to that end should 
be organised internationally. 

This principle has been actually adopted 
in the recent investigations organised in 
Africa by a number of governments inter- 
ested in the locust problem. It was at once 
realised that, some centralisation of research 
would contribute greatly to the success of 
the work and the participating governments 
agreed that the Imperial Institute of Ento- 
mology in London should act as the Inter- 
national Centre for Anti-Locust Research. 
The first important function of the Centre 
was to organise a regular collection of the 
information on breeding and movements of 
locusts over the whole territory of Africa and 
Western Asia. A system of monthly reports 
was organised and every country regularly 
submits such reports accompanied by maps. 
These local reports are summarised and 
monthly maps for the whole invaded area 
are prepared, so that the development of the 
outbreak can be followed step by step. As 
a result of this system, it became possible 
to reconstruct the whole history of outbreaks 
of three locust species, and to obtain general 
indications as to the probable original 
sources where the outbreak of each of them 
arose. 

These general indications served as a 
starting point for field ecological research by 
special entomologists. Detailed plans for 
the Held investigations prepared in each 
country are discussed at periodical Interna- 
tional Locust Conferences, so that the work 
is distributed according to the possibilities 
of each country, and no overlapping occurs. 
The results are also reported to the Confer- 
ence, while the field investigators keep in 
touch with the International Centre during 
their work, and are informed of any deve- 
lopments occurring in other countries. The 
functions of the International Centre include 
regular bibliographical work, so that any- 
thing published on locusts is brought to the 
notice of field workers. Advice on various 
points connected with the study of locusts is 
also supplied by the Centre, botli to field 
entomologists, and to the already numerous 
workers in universities, etc., who take 
locusts as the objects for their researches. 

Perhaps, the most interesting feature 
this international organisation is that 
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came about without complicated diplomatic 
agreements, simply as a result of a soundly 
conceived policy, which received a willing- 
support from all the governments concerned 
with the locust problem. 

The results already achieved by the inter- 
national organisation can be described as 
exceeding expectations. Indeed, with re- 
gard to one of the locust species under 
investigation, the African Migratory Locust, 

( Locusta mi gr atari a migratorioides , Ech. & 
Frm.), it has been definitely proved that 
its recent invasion of the greater part of the 
African continent originated in a single 
area on the Middle Niger in the French 
Sudan. Practical schemes for establishing 
the permanent control of that area are now 
being prepared and it can be hoped that 
they will be effective in the prevention of 
future invasions. 

Another locust of exceptional importance 
in Africa is the Eed Locust (Nomadacris 
se-ptemfasciata Serville), and three of its 
outbreak areas have already been discovered, 
and will be taken under control. Investi- 
gations are continuing to find other possible 
sources of outbreaks. 

With regard to the Desert Locust, the 
invasion of which covers a great part of 
Africa and most of Western Asia, some 
good practical results have also been obtained. 
It has been found that outbreak areas of 
this species are found not in inner deserts, 
but on desert sea-coasts where peculiarly 
unstable ecological conditions are often 
favourable for the formation of the grega- 
rious phase. Some of the outbreak areas 
have been definitely located on the coasts 
of the Eed Sea in the Sudan and Arabia, 
and Indian entomologists have succeeded 
in defining potential outbreak areas on the 
Mekran Coast. However, there still remain 
extensive coastal tracts in Iran, Eastern 
Arabia, Eritrea and Mauretania where field 
investigations are either in progress, or 
should be carried out shortly, if a guarantee 
against future invasions is to be reached. 

This, necessarily very brief, account of the 
international anti-locust work should be 


sufficient to show that at least some hope 
can be entertained for a permanent solu- 
tion of the locust problem. This has been 
achieved by unselfish co-operation of several 
countries, by a carefully planned general 
scheme of investigations and by centralisa- 
tion of all the information on the problem 
in a single, internationally recognised, 
central institution working for the common 
benefit. It would not be an exaggeration 
to say that the international anti-locust 
research may be regarded as a unique 
example of determined international effort 
towards the solution of one of the greatest 
entomological problems. Whether this effort 
will be crowned with ultimate practical 
success, depends entirely on the continued 
international unity in dealing with the 
problem even when it will lose its present 
acuteness. The governments were induced 
to adopt a far-reaching anti-locust policy 
because of great economic losses caused by 
the last outbreak. When the outbreak 
subsides, there is danger that at least some 
of the governments may consider it more 
economical to do nothing and hope for the 
best. Should this happen, the whole care- 
fully planned anti-locust scheme will be 
threatened with a collapse and the money 
and energy spent during the last few years 
will bo largely wasted. The occurrence of 
another outbreak is only a question of time 
unless the present policy of prevention is 
rigorously carried to its logical end. 
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Enzymes in Relation to Cancer. 

By Dr. In g. Arnulf Purr. 

{Biochemical Institute of the German Technical High School of Prague, Czechoslovakia.) 


W ARBURG’S researches 1 have shown 
that the question of the character of 
malignant growths is primarily a metabolic 
problem. A consideration of the established 
facts lead to the conclusion that metabolic 
processes of the cancer cells bear a significant 
relationship to the total metabolism of the 
healthy organs closely. Future research 
should consequently be directed to discover 
the functional differences between the meta- 
bolism of the entire tumour organism, and 
that of the healthy organism, with a view 
to elucidate the causes of the pathological 
behaviour of the cancer cells. 

Since the course and intensity of the meta- 
bolic activity in the tumour and in the 
tumour afflicted organism, is intimately bound 
up with the enzymatic processes, it is obvious 
that for understanding the character of 
the malignant growth, it is essential to 
obtain a clear knowledge of the various 
types of enzymes and the mechanism of 
their activations. The results of experi- 
ments carried out on various proteolytic 
enzymes, described here, are intended to 
act as a guide for further experiments in 
the same direction. 

The intracellular proteolytic enzymes were 
studied in the tumours — carcinome and 
sarcome, produced experimentally, and in 
the organs of cancerous and healthy animals. 
The pathological-anatomical analysis and 
the fixation of their proportions in the total 
substance, served as a basis for the compa- 
rison of the growth-changes in the histo- 
logically differing elements of the tumour- 
tissue.* Of the enzymes examined, cathep- 
sin shows a significant decrease with the 
ageing of the tumours (increase in the 
necrotic tissue) (cf. Fig. 1). One can 
consequently conclude that this enzyme is 
confined almost exclusively to the parenchy- 
matous tissue. The arginase, on the other 
hand, behaves differently ; the quantity 
increases considerably as necrosis proceeds. 


1 O. Warburg, On the Metabolism of Tumours . 

J. Springer, Berlin, 1926. 

* We distinguish between parenchymatous, fibrous and 
necrotic proportional parts, 


It appears, that the arginase is to be found 
principally in the necrotic tissues and only 
to a small extent in tlie growing tissues. 
These facts, which were established by 
Waldschmidt-Leitz, McDonald and colla- 
borators 2 (1933) led the author to investigate 


— * " Caffiepsin 

-- ■o— j flrginase 



further, the general distribution of the 
enzymic systems in cancerous and healthy 
animal tissues. In the first instance, atten- 
tion was directed to the study of the enzymic 
contents in the organs of healthy, cancerous 
and cancer-immune animals. 

Oathepsin studies with albino rats showed 
(A. Purr, 1934) 3 that in healthy albino rats 
(ordinary untreated laboratory rats) the 
cathepsin content of the liver (measured as 
full-activity with cysteine as activator) was 
uniform ; the muscle-tissue was found to 
be practically free from these enzymes. 
Changes, worthy of note, occur only after 
these rats have been successfully inoculated 


2 E. Waldschmidt-Leitz, E. McDonald and collabo- 
rators, Z . Physiol. Che m., 1933, 219, 115. 

5 At Purr, Biochemie /., 1934, 28, 1907« 
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with transplantable rat — sarcome Phila- 
delphia I ; the cathepsin content of the 
liver increases considerably and the muscle- 
tissue exhibits appreciable catheptic activity. 
It should be noted that the increases of the 
catheptic enzyme concentration in the liver 
and the muscle-tissue do not run parallel 
with the decrease of the same in the ageing 
cancerous tissue as measured by the increase 
of the necrotic cells) ; on the contrary all 
indications point to the fact that there is 
a disturbance in the enzymatic metabolism. 
Edelbacher and Merz 4 were able to establish 
a similar behaviour in arginase, proving 
that the presence of this enzyme was to be 
found in the muscle-tissue of animals which 
had been successfully inoculated with trans- 
plantable cancer : they found however no 
arginase in the muscle-tissue of normal, 
healthy animals. It may be concluded, 
therefore, that the increase in the quantity 
of arginase points to a specific factor of 
growth, which like the disturbed glycolysis 
(known through the research work of 
Warburg 1 ) is characteristic of a malignant 
growth ; the increased catheptic activity 
in the liver and muscle-tissue is also a 
characteristic sign of a specific growth- 
factor. A further noteworthy observation 
may be mentioned in this connection ; the 
albino rats that had successfully resisted the 
inoculated tumour had from the very 
beginning more cathepsin in the liver and 
in the muscle-tissue than the ordinary 
untreated laboratory rats. Similar experi- 
ments on the kidney-phosphatase of cancer- 
resistant rats led F. Kohler 5 to analogous 
results. It appears therefore that a higher 
but well regulated enzymic metabolism is 
characteristic of cancer-immune organisms. 
These important observations indicate a 
successful biochemical method of diagnosing 
cancer in its incipient stages, a so-called 
early diagnosis. 

For a proper understanding of the change 
of the enzymatic metabolic processes in the 
tumour cells in relation to the organisms 
which are resistant against inoculation, the 
study of the activation phenomena for the 
individual enzymes is important, not only 
as regards their characterisation but also 
as regards their collective and individual 
disturbance within the organism as a whole. 
Such studies should prove particularly 
valuable for purposes of early diagnosis. 

4 Edelbacher and Merz, Z. Physiol. Chem 1927, 171, 

252. 

6 F. Kohler, Z. Physiol. Chem ., 1934, 223, 38. 


The study of these activat n changes, 
carried out on the intercellular proteolytic 
enzymes cathespin and papain, required a 
number of preliminary tests, 6 to which 
special attention should be drawn since 
they led to the standardisation of a method 
for the determination of physiologically 
active substances in the blood, 7 the applica- 
tion of which rendered possible a comparison 
between the intracellular metabolism of 
healthy and cancerous organs. As a measure 
of the concentration of such active principles, 
the activation of papain brought about by 
SH-groups has been adopted (cf. Fig. 2). 



The progress of the activation of papain 
through cysteine hydrochloride or possibly 
glutathione has proved useful in estimating 
the latter substance on the basis of the 
SH-group ( cf . Fig. 3). The employment 



6 A. Purr, Biochem. 1935, 29, 5-20. 

7 A. Purr, Z. Physiol. Chem., 1934, 228, 198. 
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of this procedure for comparing the activa- 
ting effects produced on the papain by blood, 
from healthy and from cancerous organisms, 
showed that the blood from the latter 
possessed a lower activating capacity than 
the blood from healthy organisms ( of . Fig. 4). 



Fig. 4. 

A most striking point in the result of this 
experiment and one worthy of particular 
note is that the glutathione present in the 
blood can only participate to a slight extent 
in the total capacity of activation of papain ; 
for, the activating effect does not correspond 
quantitatively to the amount of glutathione 
found in the blood. Consequently the greater 
part of the activation must have been pro- 
duced by auxiliary activating systems pre- 
sent in the blood, a circumstance which 
facilitates the recognition of such physio- 
logically active systems in the blood. 

It is proposed to carry out the experiments 
on a more extensive scale and the results 
obtained so far lead to the belief that an 
early diagnosis of cancer is possible by the 
study of activation phenomenon. 


The differences in the behaviours of the 
cathepsin and arginase referred to at the 
commencement of this article, were pointed 
out by Waldschmidt-Leitz, McDonald and 
collaborators 2 and was later confirmed by 
the author 3 working with histologically uni- 
form structural elements of the tumour- 
tissue. It appears that a young, vigorously 
proliferating cancer-tissue, free from necrosis, 
is characterised by a high cathepsin and 
a low arginase concentration. This is espe- 
cially true in the case of melanomes in 
horses (also included in the series of experi- 
ments 8 ) and on account of its striking 
behaviour, this material is worthy of further 
tests. 

These findings possessing profound physio- 
logical significance lead to the conclusion 
that in the cancerous cells, the synthesis 
of the albuminous covering, in which process, 
cathepsin participates, is delayed. There 
is no ground for the supposition that in the 
ageing cancerous tissue the autolytic cell- 
destruction is related to the catheptic 
activity ; it is much more probable, that the 
arginase is connected with these autolytic 
processes. 

Further observations are necessary for 
elucidating the mechanism of growth of 
malignant swellings and the influence which 
such swellings exert on the organism. The 
relations existing between the effects of the 
intracellualr enzymic systems arginase and 
cathepsin, and the typical respiration fer- 
ments, such as the aerobic dehydrases, of 
which the xanthine dehydrase 6 may be 
specially mentioned, deserve careful in- 
vestigation. 


8 A. Purr, Z. f. Krcbsf , 1935, 41, 483. 


The Elephanta Caves. 


T HE rock-cut sculptures at Elephanta, 
like others in the different parts of 
the country, are decaying under the influ- 
ence of weather and moisture, apart from 
the mantle of vegetation. The decomposing 
effects of the latter due to the exudation of 
organic acids have been undermining these 
mural decorations for generations, and seve- 
ral attempts have been made to arrest the 
process of disintegration, and preserve their 
architectural beauty. The Government of 
India, recognising the supreme, importance of 
protecting these historical works of art from 


the ravages of the elements, have appointed 
a strong Committee to investigate the causes 
of deterioration and to suggest remedial 
measures. The Committee is composed of 
Mr. J. F. Blaekiston, Director-General of 
Archaeology, Dr. S. S. Bhatnagar, Professor 
of Chemistry, the Punjab University, 
Mr. A. Croad, Superintending Engineer, 
Central Public tVorks Department, and 
Mr. S. U. Gupta, Principal, Mayo School 
of Arts. The Committee will commence 
their investigations in ^November. 
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A Synthesis of y-Resorcylaldehyde> 

Methyl /3-resorcylate (I) does not undergo 
the Gattermann reaction under the usual 
conditions. It is found, however, that 
under special conditions, m 2 ., in the presence 
of anhydrous aluminium chloride dissolved 
in dry ether 1 the reaction proceeds very 
smoothly and a high yield of the aldehyde- 
ester (II) is obtained. The aldehyde group is 
found unexpectedly to enter exclusively the 
usually inaccessible y-positionin the resorcinol 
nucleus. This welcome observation has 
made possible a simple synthesis of y- 
resorcylaldehyde, which has been synthesised 
in the following " manner : — 

Methyl 2 : 4-dihydroxy-3-aldehydo-benzo- 
ate (II), the product of the Gattermann 
reaction on methyl j3-resorcylate (I) was 
hydrolysed almost quantitatively under 
properly regulated conditions by cold dilute 
alkali (48 hrs.) to the free acid (III). The 
acid (III) on decarboxylation by heating with 
water in a sealed tube at 100-110° gave 
y-resorcylaldehyde (IY), m.p. 155-156° in 
a fair yield (30%). 


OH 


OH 


Gattermann 


JcOOMe reactlon 

(i) 

CHO 

oh./'Noh 


hydyolysis 


OH; 


CHO 

/\ 


OH 

COOMe 


OH, 


(II) 

CHO 

/\ 


COO H 


decarboxylation 


OH 


cm) 


X/ 

(IV) 


y-resorcylaldehyde has been very recently 
synthesised by a different method from 
2-acetyl resorcinol through a number of 
stages. 2 

The constitution of the aldehyde ester (II) 
was conclusively established by*Clemmensen- 
reduction followed by partial methylation, 
when known methyl 2-hydroxy-3-methyl-4- 
methoxy benzoate of proved constitution 3 
was obtained. A number of derivatives and 
related compounds have also been prepared 
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A detailed account of this investigation 
will shortly be published elsewhere. 

E. C. Shah. 

M. C. Laiwalla. 

Ismail College, Andheri, Bombay, 
and 

Eoyal Institute of Science, Bombay, 

October , 1936. 


J Shah, Cun\ Sci 1934, 157. 

2 Limaye, Rasayanam , 1936, 1, 13. 

3 Cf. Jones and Robertson, 1932, 1689. 


Action of Thionyl Chloride on Esters 

of Salicylic Acid in the Presence of 
Catalysers. 

Copper or its chlorides work as catalysers 
for the interaction between sulphur mono- 
or di-chloride and esters of salicylic acid 
but fail to behave similarly when thionyl 
chloride is used. In the latter case they 
( i.e ., copper or its chlorides) are required in 
molecular proportions. These reactions were 
studied by Hirve, Jadhav and Chakradeo 1 
and products of the type (C 6 H 3 OII.COOE) 2 S 
were obtained, where E represents CH 3 , 
0 2 H 5 , etc. The explanation given by these 
authors w T as that thionyl chloride was first 
- converted into sulphur monochloride, sulphur 
dichloride and sulphur dioxide, copper also 
taking part in the reaction. The former two 
then reacted with the esters of salicylic acid 
as mentioned in the beginning. 

In search of catalysers for the interaction 
between thionyl chloride and esters of 
salicylic acid, almost all the metals or their 
chlorides were tried. Out of them zinc dust, 
iron dust and the chlorides of zinc, iron, tin, 
bismuth and antimony work satisfactorily, 
0-1 to 0-2 g. being sufficient. 

The most suitable proportion for the 
reaction was found to be two molecules of 
thionyl chloride to two molecules of the 
ester, though it w r as found that out of the 
two molecules of thionyl chloride, only 
one was actually used up, the second one 
being swept away by the hydrochloric acid 
gas evolved. 

The reaction took place with copious 
evolution of hydrochloric acid gas and was 
over' within about six hours at room tempe- 
rature. The resulting products were identi- 
cal with the thioethers obtained by Hirve, 
Jadhav and Chakradeo. In no case did 
any sulphur precipitate. 


As only one molecule of thionyl chloride is 
required in the reaction for every two 
molecules of the ester and as hydrochloric 
acid gas is evolved, the reaction seems to 
have taken the following course : 

SOClo > S + O + 2 Cl, 

the two chlorine atoms going with the two 
hydrogen atoms from the two benzene 
rings, the sulphur atom taking the place of 
these two hydrogen atoms and the oxygen 
atom being liberated as such, i.e., 

2 C 6 H 4 -OH -COOR -f S0Cl o > 

(C' 6 H 3 - OH -COOEfoS + 2 HOI + 0. 

The oxygen atom was searched for in the 
form of oxygen gas or in the form of sul- 
phury 1 chloride, i.e., 

S0C1 2 +. O -» SOoClo, 
but it could - not be detected in any of these 
forms. Hence it is possible that it is used 
up in oxidising the organic substances where- 
by the yields were always found to be not 
more than 73 per cent. 

The above explanation amounts to the 
same thing as saying that the catalysers 
act as double catalysers ; firstly they convert 
thionyl chloride into sulphur dichloride and 
oxygen, and then bring about the condensa- 
tion between sulphur dichloride and the 
esters of salicylic acid. The action of 
sulphur dichloride on the methyl, ethyl and 
phenyl esters of salicylic acid as well as free 
salicylic acid was tried in the presence of 
these very catalysers and the same products 
were obtained also with evolution of hydro- 
chloric acid. This proves the correctness 
of the view mentioned in the beginning of 
this paragraph. 

Free salicylic acid does not react with 
thionyl chloride in the same way as with 
sulphur dichloride, perhaps because thionyl 
chloride exerts a dehydrating action on the 
hydroxy and carboxylic groups which are 
in ortho position to * each other. For this 
reason the carboxylic group requires to be 
protected by esterification. As no de- 
hydrating action is exerted by sulphur 
dichloride, such a protection becomes un- 
necessary in its case. 

J. A. Kundargi. 

Y. M. Chakradeo. 

S. V. Shah. 

Eajaram College, 

Kolhapur, 

September 26, 1936. 

1 J • Unizu Bomb., 1933, 128 ; J. In d. Chem. Soc. y 
1934, 551 ; and /. Am. Chem. Soc 1935, 101. 
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Experiments towards the Synthesis of 
Jsofenchone and Its Degradation 
Products. 

The classical investigations of Wallach, 
Aschan and their collaborators 1 have shown 
the correctness of Semmler’s formula for 
isrfenchone (I). Direct evidence by synthe- 
sis, however, has been wanting for the consti- 
tution of either isofenchone or any of its 
products of degradation, e.g ., Jsofeneho- 
camphoric acid (II). The present investiga- 
tion has been undertaken with a view to 
lilling such a gap, and a preliminary 
report is now made of the results obtained 
so far. 


MeoC — CH GHo 

I i 

CH, 
t ! 

H o C — C Me — C O 


MeoC— CH-COOH. 

I 

CH, 

I 

H,C— CMe-COOH 


CO-CH, 

I 

CH, 

I 

CMe, 


(i) (ii) co,Et(iii) 


Ethylmesitonate 2 (III) (ethyl oa-dimethyl 
lsevulate), b.p. 108-110725 mm. (Semicar- 
bazone, m.p.l54° ; 2 : 4-dinitrophenylhydra- 
zone, m.p. 98°) has been condensed with zinc 
and ethyl bromoacetate to yield the lactone 
of ethyl j8-hydroxy-j8SS-trimethyl adipate 
(IV), b.p. 137-3876 mm. The lactonic ester 
adds KCIsT at 220° and the intermediate 
cyanoester yields on hydrolysis with con- 
centrated HC1 )3S-dimethylpentane-/38e-tri- 
carboxylic acid (V, R = II), m.p. 172°. 
The corresponding ester (Y, R = Et) pre- 
pared by alcohol vapour method with 


C H 3 • C • C Ho • C Me, • C O CHyC-CIIo -CMes-COoR 

CHo-COoEt CH 2 *CO,R 

(TV) (V. R = II, Et) 


Me,C CO 

i 

CH-CO*Ki 

* I 

IRC CMe* CO, I t 
(VI) 

concentrated H 2 S0 4 , boils at 125-12871-2 
mm. The constitution of the compound (VI) 
obtained from the ester (Y) by cyclisation 
is being confirmed. Further work on the 
synthesis of Jsofenchone from (YI) is in 
progress, 


My thanks are due to Prof. P. C. Guha 
for his interest in the work. 

S. K. Ranganathan. 

Department of Organic Chemistry, 

Indian Institute of Science, Bangalore, 
October 1, 1936. 


1 Wallach, Annalcn , 1908, 362, 191 ; 363, 5. 

Wallach and Homberger, Ibid . , 1909,369, 9.7. 
A&chan, Aniialc?i, 1912, 387, 1. 

Sandelin, Ibid . , 1913, 396, 285. 

2 Pinner, £er., 1S82, 15, 529 ; cf. Anschutz and Gillet, 
Annalen , 1888, 247, 99. 


A Volumetric Method for the Estimation 
of Moisture. 

Of the two main methods, oven drying and 
distillation with an en trainer, available for 
the determination of moisture in substances 
such as starch and cotton, the former is 
not always applicable on account of the 
possibility of decomposition. Thus, except 
for precautions in the weighing of the highly 
hygroscopic bone-dry cotton, the moisture 
content of cotton may normally he estimated 
by drying in an oven to constant weight, hut 
the method is unsuitable in the case of cotton 
which contains certain kinds of extraneous 
matter or has undergone considerable degra- 
dation. 

For these and other reasons the Marcusson 
procedure 1 of distilling the substance with a 
liquid such as toluene or xylene and reading 
the volume of the water directly has become 
increasingly popular. This method, how- 
ever, has not been free from criticism with 
regard to the time involved, the choice of the 
entrainer and the entanglement of condensed 
water. According to Tate and Warren, 2 who 
have devised a new apparatus, the compara- 
tively satisfactory types of apparatus due to 
Friedrichs, 3 and to Bidwell and Sterling 4 
both lead to inaccurate results. A new 
moisture tube has also been recently described 
by Alexander. 5 The extensive literature on 
moisture estimation apparatus would appear 
to point to the practical difficulties of the 
method, notably the removal of water drops 
from the inside of the condenser ; as a result 
an Ci additive apparatus correction constant” 5 
seems unavoidable. A variation of the 
process 6 involving the dehydration of the 
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distillate with anhydrous copper sulphate 
and assaying the increase of weight of the 
latter has given low values in our hands. 

In the present method the distillate is led 
into a known volume of a standard mixture 
of acetic anhydride and pyridine (1:3); when 
the hydrolysis is complete, the excess acetic 
anhydride is converted into an equivalent 
amount of acetic acid and acetanilide. The 
whole is then made up to a convenient 
volume and an aliquot part titrated against 
alkali. If x molecules of acetic anhydride 
were taken and the substance contained 
y molecules of water, the acetic acid finally 
obtained is (x + y) molecules ; since x is 
known, the value of y follows. The accuracy 
of the method is indicated by the fact that 
1 c.c. of normal caustic soda solution corres- 
ponds to 0 *018 g. of water, the problem 
resolving itself into the estimation of acetic 
acid in acetic anhydride. 7 

While a water-immiscible liquid is essential 
for the Marcusson procedure, a solvent such 
as dioxane, wiiich is miscible with water 
and forms an azeotropic mixture containing 
20% water and boiling at 86 -8°/742 mm., 
can be conveniently employed for the hydro- 
lytic method. Dioxane, however, needs to 
be carefully purified since ethylene acetal 
and other impurities in technical dioxane 
interfere with the estimation. 

N. C. Mitra. 

K. Venkataraman. 

Department of Chemical Technology, 

The University, Bombay, 

September, 1936. 


1 Marcusson, Mitt, aits dem Konigl . Materialpruf ung- 
samt , 1904, 48. 

2 Tate and Warren, Analyst , 1936, 61, 367. 

3 Friedrichs, Cheni . Ztg., 1929, 53, 287. 

4 Bid well and Sterling, J. Assoc. Off. Agric. C/iem ., 

1924, 8, 295. 

5 Alexander, Ind. Eng. Cheni. Anal. Ed 1936, 8, 314. 

6 Migray, Ind. Eng. Cheni. Anal. Ed 1935, 7, 348. 

7 Menschutkin and Wasiljew, J. Russ. Pkys. Chem. 
Soc., 1889, 21, 190 ; “Report of International Glycerol 
Commission,” Analyst , 1911, 26, 316. 

Richmond, Analyst , 1917, 42, 133. 

Rosenbaum and Walton, J. Amer. Chem. Soc., 1930, 
52, 3366. 


Linkage between the Blackish Purple 
of Sheath and Glume, and Nucellar Brown 
in Sorghum. 

The grains of grain sorghum are mostly 
naked and lack the protection of enclosed 
glumes. Such protection is afforded in 
part by the seed coats (pericarp) which may 
be white or coloured. The colours may be 
degrees of yellow, red 1 or brown . 2 

Some varieties of sorghum possess a 
nucellar layer 3 just above the aleurone layer. 
This layer is pigmented and is of a reddish 
brown colour. Lying under the mesocarp 
which is starchy and white, this nucellar 
colour is masked. Nevertheless, according 
to the thickness of the mesocarp this under- 
lying ££ vinaceous drab 55 (Snowden) 4 imparts 
a violet tint in the white chalky grained 
varieties, most noticeable in the variety 
feterita. This nucellar colour is usually 
absent in the Indian Durra group of sorghums. 
It is present in many African sorghums 
and is most marked in the caffra sub-series 
of sorghum. 4 In Sorghum caudatum , Stapf. 
it finds its best representation and expression. 

Begarding the nucellar layer Snowden 4 
writes as follows : — ££ The colour in the 
grain may be confined to the outer pericarp 
or it may be absent there but present in 
the nucellar-layer, or again it may be pre- 
sent in both regions. In the first case the 
coloured part is removed by husking the 
grain and the colour of the flour is not 
affected. In the other two cases, however, 
the colour present in . the nucellar-layer 
cannot readily be separated from the flour 
and such grains produce a dirty coloured 
flour which is less esteemed for some purposes, 
such as making cakes or bread.” 

Almost all the varieties with brown 
nucellus are borne on plants whose leaf 
sheaths and glumes are blackish purple. 
The reddish purple leaf-sheaths and glume is 
largely in evidence in the Durra group of 
Indian sorghums. It has been noted that 
in this group there is an absence of nucellar 
brown. 

The reddish purple pigment in the leaf 
sheath and glume has been shown to be 
dominant to the blackish purple. 5 6 7 A factor 
Q is present in the former and absent in 
the latter. In crosses between varieties 
having nucellar brown and those not having 
them, the presence of nucellar brown has 
proved a simple dominant to its absence. 0 
Thus a reddish purple leaf -sheath and glume 
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and micellar brown are dominant to a 
blackish purple leaf-sheath and glume and 
absence of nucellar brown, respectively. 

An interesting experience is met with 
when . varieties with a blackish purple leaf- 
sheath and nucellar brown are crossed with 
varieties having a reddish purple leaf-sheath 
and no nucellar brown. The first generation 
plants have both the dominant characters, 
reddish purple leaf-sheath and nucellar 
brown. In the second generation instead 
of the 9 : 3 : 3 : 1 ratio which the independent 
shuffling of these characters should give, 
there occurs the 2 : 1 : 1 : 0 ratio of double 
dominants, and parental groups, and an 
absence of the double recessive group. 
This shows that the gene q determining a 
blackish purple leaf-sheath is linked to the 
gene producing nucellar brown. 

In a previous paper 7 the linkage between 
the Qq (factors for leaf-sheath and glume 
colour) and B b (factors for brown colour in 
dry anther and grain) has been reported. 
In the present instance it is the brown 
nucellus below the pericarp instead of the 
brown- wash on the pericarp. Both these 
manifestations of brown colour have this 
in common that they are linked to the q 
factor responsible for the blackish purple 
pigment on the leaf-sheath and glume. 

A number of crosses between these 
African races and Indian races are under 
examination at the Millets Breeding Station, 
Coimbatore, and a fuller paper embodying 
the results will be published shortly. 

G. N. Bangaswami Ayyangar. 

Agricultural Research Institute, 

Coimbatore, 

October 6, 1930. 


1 Iti'L Jour. Agr. Sci 1933, 3 , 594-603. 

2 Ind. Jour. Agr. Sc/., 1934, 4 , 81-89. 

3 Jour. Agr. Res., 1928, 37 , 577-588. 

4 J. D. Snowden, The Cultivated Races of Sorghum , 
1936. 

5 Ind. Jour. Agr. Sc/., 1933, 3 , 589-594. 

G Jour. Agr. Res., 1924, 27 , 53-64. 

7 Ind. Jour. Agr. Sci. , 1934, 4 , 90-95. 


Some Observations on the Ovule and 
Embryo-sac of Sonneratia apetala Ham. 

A few observations on the embryology of 
Sonneratia apetala were made by Karsten 1 
&s early as 1891, but his work is rather 


fragmentary and also erroneous in some 
points. A re-examination of this species 
has therefore been undertaken in connection 
with the writer’s work on the embryology 
of the Sonneratiaceae. 2 

Ovule. — The ovules are numerous, anatro- 
pous, two-integumented and possess a fair 
amount of nucellus. Both the integuments 
take part in the formation of the micropyle. 
The nucellus does not show a strand of 
specially differentiated cells in- the chalazal 
region as seen in Duabanga sonneratioides 
and some members of Lythraceae, 3 but along 
w r ith the ovule it is markedly bent in this 
dart towards the raphe. 

Embryo-sac. — The primary female arches- 
porium usually extends to more than one 
cell and more than one megaspore mother 
cells have been occasionally observed. 
Usually only one of them develops further. 
It cuts off a parietal cell, which by subsequent 
divisions gives rise to a 5-6 cells’ thick, parietal 
tissue above the embryo-sac. The forma- 
tion of linear tetrad of megaspores is similar 
to that seen in Duabanga sonneratioides , 
and the chalazal megaspore is the functional 
one. It develops into the 8 -nucleate embryo- 
sac after three successive free nuclear divi- 
sions in the normal manner. The mature 
embryo-sac (after the fusion of the polar 
nuclei) is 4 -nucleate due to the early degene- 
ration of the antipodals, just as in Duabanga 
sonneratioides 3 and Lythracese. It is a long 
and narrow structure but even then it lias 
never been seen to reach the epidermis at the 
micropylar end of the nucellus after crushing 
the parietal tissue as stated by Karsten. 

The structure of the synergids and egg 
conforms to that observed in Duabanga 
sonneratioides. The polar nuclei meet at 
about the middle of the embryo-sac, move 
upw r ards and finally fuse with each other 
near the egg- apparatus. 

J. Venkateswarltj. 

Department of Botany, 

Benares Hindu University, 

September 24, 1936. 


1 Karsten, G. s B/bl. Bot ., 1891, 22 (as cited by 
K. Schnarf in Vergleichende Embryolog/e Der A n g/osper- 
men, 1931). 

2 Venkateswarlu, J., Curr. Sci., 1936, 4 , No. 10. 

3 Joshi, A. C., and Venkateswarlu, J., P roc. Ind. Acad. 
Sc/., B, 1936, 3 , 5. 
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Nucellar Polyembryony in the Rutaceae. ripe seeds examined, the presence of more than 


Ntjcellar polyembryony had been reported 
in two genera of the Rutaceae, Citrus and 
Zanthoxylum, 1 and recently a third genus 
Murray a , 2 was added to this list. Citrus 
and Murray a belong to the tribe Aurantieae 
and so it was suggested by Dr. M. A. 
Sampathkumaran that a further study of 
some more species of the Aurantieae might 
yield interesting results. The present in- 
vestigation was then undertaken with a 
view to examine a few local species of the 
above tribe. 

Since M. Koenigi Spreng had been reported 
to show nucellar polyembryony, another 
species of the same genus, M. exotica Linn., 
was examined. Out of a total of about 300 



Long. Section of ovule of M. exotica. Egg-embryo 
shown in outline. 



one embryo was noticed in 
only four cases. The latter 
were almost always shrivelled 
in appearance, the individual 
embryos themselves being 
small and ill-developed. Re- 
cently another batch of about 
300 seeds was examined but 
polyembryony was found in 
only one case. A large number 
of young ovules was sectioned 
and examined, but only a 
single case of nucellar em- 
bryogenv was observed, 
obviously due to the rarity 
of the phenomenon. The 
two embryos found here were 
just two groups of abnormally 
enlarged nucellar cells (Fig. 1). 

Aeglc Marmdos Correa was 
the next plant investigated.. 
Though a large number 6f 
ripe seeds was examined, 
not a single case of poly- 
embryony was seen. But 
on examining serially section- 
ed preparations of a large 
number of young seeds, Two 
cases of nucellar embryos 
were noticed (Figs. 2b and 3). 
In both these cases the 
nucellar embryo is extremely 
small when compared with 
the normal egg-embryo by 
its side (Fig. 2a). 


embryo is imbedded in the 


Fig. 3 


Fig. 2a. Long. Section of ovule of Aegle. Marmdos. The nuceller 

nucellus near the micropyle. 

Fig. 2b. Nucellar embryo of Fig. 2a enlarged. 

The small nucellar embryo and part of the curved beak-like suspensor region of (he normal embryo. 
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A large number of seeds of Feronia ele- 
phantum Correa was examined but without 
finding any ease of polyembryony. A few 
tricotyledonous embryos were found, but 
their development was not studied. A few 
ovules were serially sectioned and examined 
but no clear case of nucellar embryogeny 
was seen. 

Thus two more species of the Rutaeeae, 
including another genus, are found to show 
this interesting phenomena, Nucellar em- 
bryos are very rarely found in Aegle and 
even then they seem to stoj> development at 
a very early stage, whereas in Citrus and 
Mur ray a the nucellar embryos compete 
strongly during development w r ith the normal 
embryo. It is probable that we see within 
the Aurantiese a sort of progression beginning 
with the origin of nucellar embryogeny in a 
form like Aegle , leading to forms like Citrus 
and Murray a Kcenigi. Within the genus 
Murray a itself w r e have a similar progression 
from M. exotica to M. Kcenigi. A study of 
further genera of the Aurantiese may prove 
to be interesting. 

Grateful acknowledgment is made to Dr. 
M. A. Sampathkumaran for guidance through- 
out the course of this work. 

R. S. Chakra varthy. 

Central College, 

Bangalore, 

September 5, 1936. 


1 Schnarf, Embryologie der Angiospcrmen , 1929. 

2 Chakravarthy, R. S., Curr. Sci . , 1935, 3, No. 8, 
361-362. 


Teratological Notes. 

Abnormalities have been recorded in the 
following plants : — 

A. Solanum Melongena Linn. ( Solanacece ). 

B. Phlox Drummondii (Polemoniacece). 

C. Jasminum humile Linn. ( Oleacece ). 

I). Bauhinia variegata Linn. (. Leguminoscu ). 

A. The plant of Solanum Melongena 
(Fig. 1) under consideration is very striking 
because of the following abnormalities : 



Fig. 1. 


1. Plant is devoid of prickles. This fact 
is not strange, as in rich soil prickles often 
disappear. 

2. Lower and upper leaves are quite 
abnormal, more or less lanceolate. Leaves 
in the middle region are normal, but devoid 
of prickles. 

3. (a) Flowers are quite abnormal ; axil- 
lary, green. Sepals very much enlarged, pale- 
green. In the region of the corolla, there is 
only one leaf of the same size and shape as 
the sepals, somewhat like a spathe half- 
enclosing a small bunch of minute leaves on 
which still smaller leaves are attached. 
There is no ovary, only a disc-like structure 
is present above the pedicel. 

(b) Calyx of 5 sepals, 3 small and 2 big, of 
the same shape as those in (a) but the biggest 
ones are half the size of those in (a). In 
the region of the petals are two green leaves, 
lanceolate in shape. Below the sepals is 
a cup-shaped 3-lohed structure. Ovary is 
raised on a stalk, resembling a gynophore or 
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a developing fruit of Capsicum ; no style, 
stigmas 2 (Fig. 2). 

4. On examining the cross-section of the 
ovary (Fig. 3) it is found that there are 2 loculi 
and the placenta is axile, but there are no 



Fig. 2. Fig. 3. 

ovules, they are only represented by tooth- 
like structures projecting from the placenta. 
The remaining portion of the ovary is 
hollow. 

Discussion. — This is a fine case of 
reversion to the primitive type. 

The flowers are stalked, hence no degene- 
ration has taken place in this respect. The 
lowermost or first w r horl of leaves in the flower 
may be taken as sepals, the second whorl of 
green leaves in the region of the corolla are 
petals which have reversed to the leafy form. 
So have the stamens. The absence of style 
also shows a reversion to the primitive type 
in which the stigma was without a stalk. 

An example of this type is very interesting 
from the point of view of illustrating the 
evolutionary progression of the flower, and 
also serves as a good example of phyliody 
(Chloranthy). 

B. Phlox Drmnmondii. — Four styles were 
observed in a few flowers of Phlox Drum- 
mondii growing in the Botanic Garden, 
Osmania University. As a rule there are 
only three styles in Polemoniacece . 

C. J asminum humile Linn. — Three stamens 
have been observed in some flowers of J. 
humile growing in the Botanic Garden of the 
Osmania University. The majority of the 
Oleacece , as is w r ell known, possess only two 
stamens of the ancestral tetrandous flower. 
The specimens under consideration show 
a partial reversion to the original type. 

D. Bauhinia variegata Linn. — Only one 
fertile stamen is found. As a rule there are 
three to five fertile stamens. Cooke mentions 
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that one fertile stamen is found in Bauhinia 
monandra which is mistaken for Bauhinia 
variegata. 

M. Sayeeduddin. 
M. A. Salam. 

Botany Department, 

Osmania University, 

Hyderabad (Deccan), 

September, 1936. 


Cooke, T., The Flora of the Tomboy Presidency , 

Part 111. 

Hooker, J. D., F.B.I. , V, III and IV. 

Worse ell, The Principles of Plant Teratology . 


A New Species of Myxosporidian from 
the Heart of a Marine Fish, Otolithus 
ruber. 

A hitherto unrecorded species of Eenneguya 
has been found as a tissue-parasite in the 
bulbus arteriosus of Otolithus ruber. Kudo 1 
records 32 species of Eenneguya of which all 
except E. neapolitana , are from fresh-water 
Ashes. The only previous record of a 
Myxosporidian infecting the heart was made 
by Keysselitz 2 of Myxobolus cordis , from the 
ventricle of Barbus fluviatilis. 

Of the fish examined in this Laboratory, 
almost seventy-five per cent, show infection 
in different degrees. When the infection is 
fairly heavy, the affected area presents 
numerous white pustules, which are really 
the cysts of the parasite containing the 
spores. Vegetative forms, propagative 
stages, and spores have been observed. 
The phenomenon of diffuse infiltration seems 
to be much pronounced in this parasite, 
bringing about considerable pathological 
changes. The development, infection, histo- 
pathology, and allied problems connected 
with this parasite are being studied in 
detail. 

P. N. Ganapathi. 

University Zoological 
Besearch Laboratory, 

Madras, 

October 5, 1936. 


1 Kudo, R., Illinois Biological Monographs , 1919.5, 
1-265. 

2 Keysselitz, G., Verb. Ges. dentsch . Natur. it. Ante, 
Vers.y 1908, 79, 452-453. 
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The Dorsal Spine of the Lac Insect and 
Its Function. 

In 1863 von Gernet 1 illustrated (his Fig. 4 b) 
a lac insect with two spinoid tubercles 
which Comstock 2 attributed to an error of 
observation. However, a somewhat con- 
firmatory observation was made by me 3 in 
1923. With these two exceptions Gernet ’s 
observation has passed into oblivion. 

Since I was able to confirm the rest of 
Gernet’s findings without exception, I came 
to the conclusion that such a conscientious 
worker must have actually seen the speci- 
men he illustrated with two spines. I 
subsequently started to investigate in order, 
if possible, to vindicate von Gernet. Every 
morning a handful of lac encrustation was 
dissolved in alkali solution, and the insects 
were observed under a microscope for the 
presence of two spines. An exhaustive 
examination of material collected from 
different sources in India proved in vain. 
The investigation was then extended to 
include stick lac imported from Tonkin, 
Indo-China. From stick lac borne by a 
JHpterocarpus tree I got a specimen, 
Lakshadia clvinensis whose spinoid tubercle 
is illustrated in Fig. 1. The slide bearing 
the object is now deposited in the American 



A spinoid tubercle bearing two spines ; Lakshadia 
chincnsis on a Diptero carpus tree from Tonkin ; 
Monsoon crop. 



A normal spinoid tubercle of Lakshadia chincnsis 
on Cajanus indicus from Assam ; Monsoon crop. 

National Museum, where my collection of 
parasites had been previously deposited, 
and its receipt has been kindly acknowledged 
by Dr. H. Morrison in his letter, dated 7th 
July 1936. 

In order to compare the abnormal spinoid 
tubercle, I have added Pig. 2 which also 
refers to a Lahshaida chinensis insect from 
Assam, where it was growing on Cajanus 
indicus. The figure shows the thick chitini- 
sation from the terminal spine downwards till 
the basal portion is like the ordinary skin. 
A. B. Misra 4 has much simplified his task by 
showing as though when the chitinisation 
can be divided into two main parts the 
spinoid tubercle belongs to a new species 
(his Fig. Id) ; and when the chitinisation 
can be divided into three regions (his Fig. 2d) 
the spinoid tubercle belongs to a still another 
species. I maintain that these two species 
of Misra are identical with mine so that 
his figures and Fig. 2 given here all show the 
normal but polymorphic spinoid tubercle ; 
while Fig. 1 represents an abnormality so 
rare that it taxed all my patience to find 
a single example possessing such a type. 
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The function of the spinoid tubercle has 
been considered a puzzle by most authorities. 
There has appeared only one explanation 
as to its function 3 and A. B. Misra 5 has 
refused to be enlightened by it. A typical 
scale insect grows flat on the twig ; on the 
contrary the lac insect grows vertical to its 
main axis, a fact also observed by von 
Gernet. As the secretion of lac grows 
more copious the cell-wall grows from the 
ventral side towards the dorsal surface. As 
the dome-shaped cell of the lac insect en- 
larges the cell-wall increases in length, the 
direction being from the ventral towards 
the dorsal side. If the dorsum of the 
insect were quite free, the body would 
finally lie in a pit, while its secretion would 
be raised like a cylinder around it. But the 
dorsal skin of the insect is attached to the 
ceiling of the dome-shaped cell by means of 
the spinoid tubercle so that, as the cell-wall 
and the ceiling are gradually raised higher, 
the skin, attached to the ceiling, is also 
stretched and the body as a consequence 
grows vertically. The dorsal spine thus 
acts like a nail attaching the dorsal skin to 
the cell dome growing faster ; the body of 
the insect gradually fits into a growing 
mould as it were, the mould being the 
secretion of the insect itself. 

It naturally follows that should one nail 
not suffice a second would have to be deve- 
loped to anchor the skin. An insect with 
two spinoid tubercles or one tubercle with 
two spines would thus confirm the above 
explanation as to the function of the dorsal 
spine among lac insects. 

S. Mahdihassan. 

C/o The American Express Co., 

Berlin, 

August 31, 1936. 


1 Bull. Soc. Imp. Nat . Mosccic , 1863, 36, Pt. 2. 

2 Report on Scale Insects , 1882. 

3 J . Sci . Assoc . Maharaja's Coll.. Vizianagaram , 1923, 1. 

4 Bull. Ent. Res., 1930, 31, Pt. 2. 

5 Pros. Zool. Soc. London , 1931, p. 315. 


Tadpoles o£ Rana tigrina Feeding on . 
Mosquito Larvae. 

During rains mosquitoes lay their eggs in 
waters accumulating in holes, cavities and 
shallow depressions. But the larvae, how- 
ever, are found abundantly in accumulated 
waters .within the inhabited localities and 
strange though it may seem, they are almost 


absent from the accumulated water- stretches 
beyond the limits of human habitations with 
surroundings of , bushes and plants. Re- 
peated observations have elucidated the 
fact that tadpoles of Rana tigrina , with which 
these shallow pools or water- stretches are 
infested, voraciously swallow these larvae. 
The tadpoles of R. tigrina also relish the 
tadpoles of Bufo melanostietus Schneid. Not 
a single tadpole of the latter s£>ecies is 
found in localities where those of the former 
are abundant. Unlike the common tadpoles 
of B. melanostietus , those of R. tigrina lie 
quietly at the bottom like mud-fish, and 
whenever any mosquito larva moves meander- 
ingly to get to the surface of water they 
swoop at it from a distance and swallow 
it at once. 

For verification, tadpoles of R. tigrina 
were reared in experimental tanks and it 
was observed that they voraciously feed 
on mosquito larvae and tadpoles of 
B. melanostietus . 

G. C. Bhattacharya. 

Bose Research Institute, 

Calcutta, 

. May 22, 1936. 


The Supposed Sanskrit Seal from Rohtak: 

A Correction. 

I am indebted to Dr. A. S. Altekar of Benares, 
who examined my “ Bhadramitra” sealing 
from Rohtak on September 6, for certain 
important comments on Mr. JayaswaTs 
reading 1 which I had reproduced in a recent 
note. 2 As Dr. Altekar rightly said, the first 
letter in the second line is a simple ® sa , 
not a FT sya. The seal, therefore, is not 
in pure Sanskrit as Mr. Jayaswal thought. A 
similar combination of the Sanskrit form ^ 
tra with the Prakrit R sa (instead of the 
Sanskrit generative FI sya), has been met 
with in several coins of the 6unga period : 
A gnimitrasa , B fianumitrasa , B humimitrasa, 
etc. 3 Dr. Altekar also says, with much 
justification, that the last two letters, read by 
Mr. Jayaswal as are by no means 
clear in the original. These and other criti- 
cisms were also made soon afterwards by 
Rai Bahadur Pandit Prayag Dayal of 
Lucknow, Rai Bahadur Daya Ram Sahni, 
now Director of Archaeology in Jaipur, and 
Mr. K. N. Dikshit of the Archaeological 
( Continued on page 215.) 
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Vitamin B t (Oryzanin, Torulin, Aneurin). 

Its Chemistry and Mode of Action/* 

By Rudolph A. Peters, Oxford. 


review on this subject would be com- 
plete without a passing allusion to 
the work of the pioneers. Without Eijkmann 
and Grijns 1 and the workers in the Phillipine 
Islands, such as Braddon, Fraser and Stanton, 
Chamberlain and Vedder, 1 *^ scientific work 
upon beri-beri could not have started. In 
India too, the researches of Sir Robert 
McCarrison are too well known to need 
further comment. 

4 Vitamin B ’ was differentiated as one of 
three necessary vitamins by McCollum and 
Davis, 1 the other two being fat soluble 
A and vitamin 0. Only the latter had 
retained its single blessedness. Vitamin B 
has become more subdivided as the result 
of research even than the original fat soluble 
vitamin A. 

Vitamin is the original antineuritie 
vitamin which is curative to beri-beri and 
has been termed torulin, and oryzanin and 
aneurin. 2 The term antineuritie should be 
discarded now, as it lays too much emphasis 
upon the relation to the nervous system, 
and too little upon the general need among 
cells for this factor. It disregards the fact 
that the deficiency of the A vitamin also 
has effects in the central nervous system. 3 
The pure chemistry of vitamin B x has 
advanced much of late. The work of the 
pioneers among whom we may mention 
Hopkins, Funk, ITofmeister, Williams and 
Seidell 4 has finally led to the preparation 
of the vitamin in a pure state. Crystals of 
high activity were first obtained in Java 

a There is no attempt to make this review com- 
prehensive in detail, but to indicate the present position 
of research, 

^ The book of Vedder on beri-beri must always be a 
Classic. 


in 1926 by Jansen and Donath. More 
recently the pure vitamin has been prepared 
in several laboratories at about the same 
time, namely. Van Veen 5 in Java, Ohdake 5 
in Suzuki's laboratory in Japan, Wfindaus 6 
and colleagues in Germany, Kinnersley, 
O’Brien and Peters 5 at Oxford in England, 
and Williams and colleagues in America. 5 
The steps which have proved important in 
the isolation, may be briefly mentioned ; 
the finding that the vitamin was precipitated 
by basic precipitants, such as silver nitrate 
and baryta, and phosphotungstic acid ; that 
it was adsorbed from very impure and dilute 
solutions with fuller’s earth, from which it 
could be eluted by baryta, or quinine ; that 
it was adsorbed by charcoal from which it 
could be removed by acid alcohol ; that the 
precipitation with phosphotungstic acid 
could be made selective by varying the pH of 
the solution : and that crystallisation is 
interfered with by traces of salts. To this 
must be added the considerable information 
which gradually accumulated upon the 
conditions of stability of this factor. It is 
for instance destroyed at 120° C. by the 
autoclave and more readily by heat in 
alkaline solution but not at lower tempera- 
tures to the same extent. It is not des- 
troyed by nitrous acid, 11 though this has 
been disputed. It is eluted "from most 
natural sources by slightly acid 50% alcohol. 
The sulphates and nitrates of vitamin B x 
are known, but the form isolated is usually 
the hydrochloride as colourless plates or 
needles, soluble in lower strengths of alcohol, 
but rather insoluble in absolute alcohol. 
It is believed to be the vitamin for several 
reasons ; we may mention the constancy of 
composition and identity of biological and 
of spectroscopic behaviour of different pre- 
parations made from rice and yeast in 
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different laboratories by rather different 
methods. It is now known to contain S 6 and 
has the composition (C 12 H 17 0hT 4 S.HCl)Cl. 
The precipitation properties recall those 
of histidine. Usual methods of degrada- 
tion with the small amounts of substance 
available, amounting perhaps to not much 
more than 10 gm. in the hands of any 
one individual, proved of little avail/ until 
Williams 7 and his colleagues^ brilliantly 


titration. The vitamin titrates to give a 
normal weak basic group at pH 4*8, but 
upon making more alkaline than pH 7-0, 
there is a tendency for the pH to swing 
back to the acid side after each addition of 
alkali ; until two equivalents are reached, 
the vitamin cannot be titrated permanently 
over to the extreme alkaline side. This is 
believed to be due to a quaternary N atom 
of unusually weak basicity. Synthetic 


Table I. 10 


Properties of vitamin B v 



References 

1 pH 1-4 

4-7 

7-9 

9-11 

Colour 

(1) (2) 

Colourless 

Coi^irless 

Yellow fading to colourless (R) 

Spectrum 

(3) (4) (5) (9) (10) 

247 mp 

1 

234 mfx and 

268 mp 

Increase in absorption at 233 mp and 
appearance of broad band at 330-340 
mp rapidly fading 

Titration 

(6) (7) (U) 

i 

Basic group 
pK 4 ■ 8 

Pseudo-acid group at pH 9*0 appears 
slowly with pK 6*5 [R] and requires 
2 equivalents of alkali 

Capacity for giving 
azo colour reaction 

(8) 

Stable 

Stable 

Tending to become 
lost in performing 

unstable and much 
alkaline titration ( I ) 

— SH. reaction .. 

CD 

•• 

•• 

No 

Present only after 
warming with strong 
alkali 

Activity 

(2) 

Normal 

N ormal 

Normal 

Lost gradually on 
heating (I). 


R = Reversible. I = Irreversible-. 

(1) Van Veen, 1933 ; (2) Kinnersley et al„ 1935 ; (3) Peters and Philpot, 1933 ; (4) Smakula, 1935 ; (5) Holiday 
1935; (6) Birch and Harris, 1935; (1) Moggridge and Ogston, 1935 ; (8) Kinnersley and Peters, 1934; (9) Winterstein 
et tf/., 1935 ; (10) Heyroth; (11) Ogston and Peters. 


chose the unusual reagent sulphite ; under 
the action of this the vitamin splits smoothly 
to a pyrimidine and a sulphur containing 
substance 4- methyl S'/J-hydroxyethyl thiazole 
which can be oxidised to 4-methyl thiazole 
5 carboxylic acid. 8 This has been established 
now by synthesis in an excellent work by 
Clarke and Gurin. 9 Let us now see how 
some of the facts about the vitamin fit 
with this knowledge. Some general pro- 
perties are summarised in Table I. 

Let us first consider the behaviour upon 


c In Oxford we worked up 4 J tons of yeast to obtain 
about 3-0 gm. Our present best yield' from enriched 
yeast is 100 mg. per cwt. 

d It is interesting to note that the use of this unusual 
chemical reagent was due really to the previous biological 
work ; much vitamin had once been lost in an attempt to 
preserve with sulphite. 


methyl thiazoles behave in a similar way 
provided that they are substituted in the 
4 position, and that they are treated with 
methyl iodide to convert to the quaternary 
form. These facts are summarised in 
Table II. It is seen that several properties 


Table II. 

Behaviour of synthetic methyl thiazoles. 



N 

Spectrum 

Band 12 

plC 

basic 13 

4-Methyl thiazole hydro- 
chloride 

2 *4-di- Methyl thiazole 
IICl 

4-Methyl thiazole ethio- 
dide 

Tertiary 

Tertiary 

Quater- 

nary 

251 fJLfJL 

254 pn 

225 pp 

3-6 

9*5 behaving 
as 
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of the vitamin as regards the spectrum and 
titration curves agree with this value. It is 
not clear however why the vitamin in 
neutral solution gives the band at 268jag 
as well as that for the quaternary thiazole. 
The two equivalents of alkali required are 
somewhat of a puzzle ; some think that the 
thiazole group opens with action of alkali. 
Against this is the finding that there is no 
nitroprusside reaction (for — SH) until after 
warming. The vitamin very easily gives 


await synthesis before ‘we feel confidence in 
the present proposal. It must be edt admit 
that the reaction producing thiazole is a 
curious one, and that from an analogy with 
uric acid, the degradation products may 
prove to follow rather unusual lines. Not 
much modification of the structure is required 
to approximate to adenyl thio methyl pentose 
isolated long ago by Suzuki 16 and colleagues. 

A compound that is playing some part in 


NHo HC1 


/ 


1 ]ST — C 6 N— C 




H 

C—S 


2 C C 5 HO C — N 

II I I 

3 N — C 4 N = C _ 

Pyrimidine | Cl | 

CoH r OIL 

H 

G— S 


C=C— CHoCHoOH 

I 


N=C— NHoHOl CH — S 

II / 

ELCC C— CII,— N 

\ 

^ C— =COE.'CH*-OH 
N— CH Cl I 


CH, 


II 


N 

\ 


4-metliyl 5'j8- hydroxyethyl thiazole 


C— O-CHo-CHoOH 

i 

CH, 


off! II 2 S on warming with alkali without 
degradation of N to NTI 3 . The composition 
of the other fragment is believed to have 
the pyrimidine nucleus but it is not so clear. 
It is rather interesting to realise that there 
has been the feeling from the start of vitamin 
chemistry, that the compound might be 
allied to the nucleotides. Williams and 
colleagues 13 from their own experience origi- 
nally thought that they were dealing with 
the 5 -amino 4 -ethyl pyrimidine ; they thought 
themselves in consonance with Windaus 
et al. Upon the basis of this they originally 
proposed formula I. 

This formula has now been synthesised 
by Bergel and Todd, 14 who find that it has 
no vitamin activity. At the same time 
Williams et al. 13a state that they have 
abandoned the original view and that they 
incline to formula II, which was actually 
first proposed by two Japanese on theo- 
retical grounds. 15 

Part of their evidence is that they have 
obtained from the vitamin with liquid 
ammonia a free base C 6 H 10 N 4 which agrees 
in spectra best with 5- alkyl 6- amino pyri- 
paidine. It seems that we shall have to 


the assessment of structure is thiochrome, 17 ^ 
which is a quinochrome or blue fluorescent 
compound. The oxidation of mere traces of 
vitman B 1? even at biological C H under 
certain conditions, produces a brilliantly 
fluorescent compound (ultra-violet light), 
which is in appearance much like lumichrome 
a degradation product of the flavin compo- 
nent of vitamin B 2 . The latest suggestions 
attribute to this the formula III. 

N=C— N\ 

N c— s 
/ 

HC C— N 

II 

II c=c ch 2 tuoh 

N— C | 

I ch 3 

c 2 h 5 III 

The synthetic I does not give the same 
fluorescent product upon oxidation as the 
vitamin. There are some features of thio- 
chrome unexplained by formula III. It still 
gives the quaternary shift in the titration 18 


e Found and identified in yeast extracts, 
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though there is a change in the state of 
the 8/ 

The azo reaction, behaviour to diazotised 
sulphanilic acid, deserves especial mention. 19 
At the ordinary alkalinity of the Pauly 
reaction there is hardly any colouration ; 
but in a rather more alkaline medium, there 
is a marked formation of a pink colour, 
which comes to maximum in 30 mins, and 
then fades. In presence of formaldehyde 
the colour is more stable, and standards can 
be made up for vitamin estimation, which 
last for several weeks. At first it was 
thought that the reaction must be due to the 
NIL group at position 6, but it seems to be 
given by the thiazole part of the molecule. 20 
The reaction is useful for fairly pure vitamin 
but not available at present for dilute impure 
solutions. It is not yet certain to what part 
of the molecule the special properties of the 
vitamin as catalyst are due (cf. 11). 

!Now that the constitution of the vitamin 
seems to be advancing towards a settlement, 
we are in a position to ask the next question, 
what is the exact function of the vitamin in 
the body ? Does it merely act as some 
integral part of a surface membrane, or is it 
an essential catalyst ? If the latter, what 
reaction does it catalyse ? 

Theory of Action. 


at Oxford-^ has gone some way to clarify 
the position, and has indicated that there 
was truth in each of these earlier views. 
At first we supported the lactate oxidase 
theory but have abandoned this. Our 
latest theory, which has much experimental 
support, is that vitamin B x is concerned in 
the oxidation of pyruvic acid (an essential 
stage in the intermediary metabolism of the 
carbohydrates). Let us consider the proof of 
this. The following experiment shows the 
main points in question. A pigeon is fed to 
the stage of convulsions with polished rice. 
Parts of the brain, 23 the cerebral hemispheres 
and the optic lobes, were taken out of the 
animal and minced under careful conditions ; 
they were then placed into the bottles of a 
suitable micro respirometer (Barcroft or 
Warburg type) in Binger bicarbonate or 
Binger phosphate solutions. The latter is 
better for this purpose. The amount of solu- 
tion usually used is 3-Oc.c. and it may 
contain either lactic acid or pyruvic acid as 
substrates. At pH 7 *3 (the pH of the 
blood approx.), the respiration of avitaminous 
brain rapidly falls off as the tissue is allowed 
to respire at 3S° C. If however as little as 
2 y of vitamin is added, the respiration of 
the samples is much altered. That with 
vitamin will increase largely as compared 
with the control. There is here therefore 


. There have been in the past two main 
views as to the function of the vitamin, 
(1) that it was concerned with carbohydrate 
metabolism 21 and (2) that it was related 
to tissue oxidations. 22 These views were 
early propounded, and have given rise to 
much work, some of it unfortunately not 
sufficiently controlled to permit of the conclu- 
sions drawn. 50 For instance many things will 
disturb carbohydrate metabolism indirectly, 
a high blood sugar or lactic acid content may 
merely mean that an animal has been given 
exercise or is suffering from anoxaemia. 
Belated to this question has also been the 
vexed difficulty of inanition. Fortunately 
recent work in the Biochemical Laboratory 


f Since writing the above, the synthesis of vitamin iq 
as formula II has been accomplished by Williams and 
Kline, and that of thiochrome IV by Bergel and Todd. 

/N V 

q 


N= 


CHo 


1 ?\ch/ N \c^ 
N— CH “ | 


C — CMoCHoOH. 


CH, 


IV 



an in vitro action of vitamin B r The effect 
can be observed with amounts of 0 -2y 
or even less ; and as the amount of oxygen 
taken up is much greater than the amount of 
vitamin added, it is clear that we are dealing 


£ The writer’s colleagues in. this work have been 
H. W. Kinnersley, R. B. Fisher, N. Gavrilescu, A. P. 
Meiklejchn, R, Passmore, II. W. Sinclair, R. S. Thompson, 
R, E. Johnson, H. Rydin, J. R f O’Brien, G, K, McGowan. 
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with a catalytic action. The effect is hardly 
noticeable with the normal brain, and it 
disappears progressively with the degree of 
cure of the animal, even when no food has 
been given. This settles definitely that there 
is a deficiency of vitamin in some part of 
the brain which is a specific and not a general 
deficiency (it is not due to general inanition 7 ') . 
The deficiency shows itself as a change in 
the oxidative capacity of the tissue (respira- 
tion if we prefer the term), and further it may 
be added that (with the exception of glucose 
it is not shown with other substrates used 
among which we may mention especially 
succinate. It is a defect of a peculiar type- 
in the intermediary metabolism of the 
carbohydrates. Of course it cannot be said 
that the brain in the bottles is behaving like 
normal brain in situ , but there is enough 
evidence to show that it is not an entirely 
artificial story. Among the peculiar facts 
discovered about these respiring enzyme 
systems was one which excited considerable 
interest, namely, the finding that pyruvate 
was present in the bottles after avitaminous 
brain had respired in vitro in lactate solutions. 
The presence of vitamin reduced almost 
to normal these abnormal amounts of pyru- 
vate. They are not found with normal 
brain unless there is also a poison in solution 
(such as iodoaeetate or arsenite). It might 
be argued in this latter case that they appear 


there is an abnormal accumulation of pyru- 
vate as w r ell as of lactate, which had been 
previously known. The same state of the 
brain can also be noticed in the rat, though 
it is much less marked, and the blood is also 
found to have a raised pyruvic acid. Quite 
recently there has come to hand from China 
(Platt and Lu) 24 the. interesting informa- 
tion that in beri-beri too this happens. It 
is indeed possible that the presence of abnor- 
mal pyruvic acid in the blood may be found 
to be a clinical test of some importance for 
the beri-beri condition. There has not been 
found abnormal pyruvic acid in any other 
clinical condition at the present time. 25 
Here, we have a beautiful example of the 
importance of carrying out investigation for 
its own sake. From experiments carried out 
upon dead tissue with the academic object 
of advancing the study of an enzyme system 
has come something which may prove to be 
of real clinical value. It is of the greatest 
theoretical interest that there should be such 
definite evidence for the presence of pyruvic 
acid as a normal intermediary metabolite. 
Prominence has been given to this by the 
Embden Meyerhof 26 scheme of carbohydrate 
degradation, the evidence for which has so 
far been culled from tissue brei poisoned wfith 
iodoacetic acid. The conclusions reached 
have been recently embodied in the accom- 
panying provisional scheme (Fig. 2). 


Succinate 


f Wieland -Thunberg 1 
I dehydrogenase system! 


r ^ | Fumarate 

succinodetydrogenase ^ 

I / / . 

Oxygen -f>- Oxidase — > cytochrome 

Cyanide Lactate dehydrogenase — y Pyruvate 

stops | ^ J 

Glucose y LACTATE j Oxidation products 

I S 

Vitamin 


Fig. 2. 

Hydrogen is mobilised by the specific dehydrogenase systems and transferred to the activated 
oxygen to form H 2 0 2 . Scheme adopted from Keilin with additions from Green and Ogston. 


owing to the abnormal effect of the poison, 
but their presence in the avitaminous system 
seems very strong evidence that pyruvate 
is really a stage in the normal oxidation of 
lactate. The story does not however stop 
here, because it has been noticed that in the 
blood of the polyneuritic pigeon and rat 

^ The inanition is secondary. 


Further facts have been ascertained about 
the behaviour of these enzyme systems which 
are still rather obscure. Among these we may 
mention the curious action of pyrophosphate 
in helping the maintenance of respiration 
when the substrate is lactate. The fate of 
the pyruvic acid is still a mystery. In un- 
published experiments with G. K. McGowan 
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it seems certain that it is not all burnt, 
but no support has been obtained for the 
common conception that it is oxidised via 
succinic acid. Unlike the suggestions which 
arise from muscle (Embden Meyerhof) the 
pyruvic acid in these brain systems has not 
been found by Johnson to interact with 
a glycerophosphate. The poisons iodoacetic 
acid and fluoride both inhibit the vitamin 
effect, but only in the presence of the former 
does pyruvate accumulate from lactate. 
Arsenite also stops the vitamin action in 
small traces and leads again to pyruvate 
accumulation . 27 

It is believed that this biochemical lesion 
is noticeable first in the lower parts of the 
brain and that as the vitamin B x deficiency 
increases it spreads to other parts also. In 
harmony with this view Kydin 23 found that 
in the bird which did not show the true 
symptoms so well known to be characteristic 
of polyneuritis, there tended to be a defici- 
ency in the cerebrum without one elsewhere. 

It is clear that whatever may be the 
state of the nerves in human beri-beri, in 
the case of the animal the well-known 
acute symptoms of vitamin deficiency 
are associated directly with the loss of vita- 
min B x from the central nervous system. Later 
as the result of this loss, further changes 
may set in elsewhere which cannot then be 
readily cleared up, as is the common experi- 
ence in dosing one of the chronic cases with 
vitamin B x . 

These recent results embodied in the 
pyruvic acid oxidase theory appear to decide 
an essential function of this vitamin, viz., 
that it catalyses a tissue reaction ; it is not 
yet certain that it is the only one. Grosser 
changes occur in animals and man as the 
result of deficiency, accumulations of lactate 
and oedema, and in the terminal stages 
alterations in carbohydrate tolerance and 
brady cardia . 28 The lactate accumulations 
may be explained on the pyruvic acid theory, 
but it is possible that they are also indirect 
in another sense due to some such action as 
excessive adrenalin. Behaviour to insulin 
is normal . 29 The writer believes that the 
biochemical lesion in the lower part of the 
brain induces these secondary disturbances 
in carbohydrate regulation in the body (via 
hypothalamus and associated centres). This 
regulation has been shown in recent years to 
depend upon the control of this part of the 
brain . 30 Such brain disturbance might again 
account for failures in temperature regulation 


as well as the reported excessive storage of 
glycogen (Abderhalden and Wertheimer ) 31 in 
the liver. In other words, the direct biochemi- 
cal lesion induces secondary chemico-physio- 
logical changes in the inter-tissue transfer 
of carbohydrates. Oedema appearance is not 
yet explained, though the kidney in birds also 
suffers from faults due to lack of vitamin B x ; 
nor again can we yet properly explain the 
failure in appetite, that early and most 
constant symptom of deficiency of this 
vitamin, which has been much investigated 
by Oowgill and colleagues 32 especially in dogs. 
It is this which leads to the accompanying 
inanition. The failure of appetite (anorexia) 
is a feature of great importance in practical 
nutrition and should be treated with con- 
centrated vitamin B 1 preparations. 

Methyl Glyoxal. 

Geiger and Bosenberg 33 have described the 
presence of methyl glyoxal (CH 3 .CO.CHO) in 
urine of infants suffering from vitamin B 1 
deficiency. This is of theoretical as well as 
practical interest. The methyl glyoxal 
theory of carbohydrate degradation has been 
given up lately, though there are observa- 
tions by Gaddie and Stewart 34 which suggest 
that it may still be needed. This abnormal 
methyl glyoxal may prove to be due to the 
lack of glutathione. Glutathione is well 
known to be a co-enzyme to glyoxalase which 
has for long been considered to be deficient 
in beri-beri animals (Findlay ). 1 There have 
been several papers describing change in the 
— SH compounds in this condition , 35 but this 
matter is not definite. The claims of 
Bandoin and Fabre have been vigorously 
disputed by Mattel. Methyl glyoxal is en- 
tirely absent from the brains of avitaminous 
pigeons. 35a 

Adenine. 

The relation of adenine to part of the pro- 
posed structure of vitamin B x is suggestive. 
Vitamin B 4 (Beader 36 ) consists largely of 
adenine, and Guha 37 has suggested that 
irradiated adenine has action in relation to 
these compounds. His first idea that it 
would function as vitamin B 1? he has now 
abandoned. It is the writer’s belief that 
some unknown relation exists. Dr. Holiday 
supplied him with a specimen of irradiated 
adenine upon one occasion which had a 
weakly curative effect upon pigeons. Lately 
Birch and Mapson 38 have stated that the 
heart of the vitamin B deficient rat is more 
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susceptible to the action of adenylic acid, 
and that there is less de-aminase. 

Tests for Vitamin B x and 
Standardisation. 

Vitamin B 1 is at present standardised 
against a particular sample of acid clay 
supplied by Jansen from Java, 10 mg. of 
this equals 1 International Unit. It seems 
agreed that 1 I.U. is approximately 2 y 
vitamin B 5 Cl. HG1, though some quote the 
figure a little higher, up to 3 -3y. 39 

The tests available are as follows : (1) a 
colour reaction formaldehyde-azo test for 
pure forms of vitamin, (2) the so-called 
catatorulin test, 39 making use of the brain 
enzymes from the avitaminous pigeon ; 

(3) the brady cardia test, in which the 
slowing of heart in rats is used as a test; 

(4) growTh tests in rats ; (5) maintenance 

tests in pigeons ; (6) protective tests in 

the tropical rice-bird Munia Maja ; (7) cura- 
tive tests to the pigeon in ophisthotonus.* 

Amounts of Vitamin B x Required. 

According to recent estimates, man re- 
quires 250-500 units of vitamin B x daily, 
i.e ., about 1-0 mg. vitamin B x for health. 
The amount varies with the rate of 
metabolism and therefore with the weight. 
For clinical trials Vorhaus, Williams and 
Waterman 40 consider it essential to give doses 
up to 10 mg. of crystalline vitamin B^ These 
authors have evidence that it is of value in 
various . neuritic conditions and they are 
supported by others such as Ritchie Russell 41 
and Strauss 42 in alcoholic polyneuritus. 
From clinical impressions of beri-beri, w r e 
should look for its use preferably by in- 
jection, in loss of appetite, oedema, palpita- 
tions and breathlessness, and painful 
muscles. 43 

There is a rather wide difference between 
the amount of vitamin B x required to produce 
a temporary cure in a pigeon (about 10y 
for 5 days) and that needed for the mainte- 
nance of health at maximum possible 
weight, at least 20y per diem. 44 There is 
evidently much more work to be done to 
Clarify the position. The rat (weight 
400 gm.) needs about 5y per diem. 


% For Schopfer’s test, see below. 


Vitamin B ± Values of Foodstuffs. 

A recent determination of vitamin B x 
values has not substantially altered pre- 
vious conceptions. The subject has been 
well reviewed by Aykroyd. 45 It is im- 
portant to remember that the vitamin B ± 
content of foods such as milk or yeast may 
be variable. The richest sources are vitamin 
enriched yeast and wheat germ. Then 
come liver, pork, beans and egg yolk. 
Recent estimations have been made by 
Baker and Wright. 49 

Vitamin B x in Urine and Blood. 

Urine . — It has been known for some time 
that vitamin B 1 was present in urine and 
could be adsorbed upon charcoal. Recently, 
studies with the evaporated dry solids of 
urine, with an acid clay adsorption product 
from urine and with the urine itself agree 
in the conclusion that avitaminous urine 
from rats contains very little B-, ; on the 
other hand that from animals upon a normal 
diet contains this vitamin. 46 Further it 
seems that giving a dose of vitamin B 3 to a 
human will increase excretion but not to the 
full extent of the dose, supposing the person 
to be saturated. There is evidently more 
to be explained. The average excretion of 
healthy adults was of the order of 12-35 I.U. 
whereas the daily diet must contain about 
300 units for health. 

Blood . — Studies upon blood have been 
delayed by the want of a sufficiently sensi- 
tive test. The micro-organism test of 
Reader with Streptothrix corallinous was 
valuable but not quite specific. Recently 
Schopfer 47 has found that a mould (Phy co- 
rny ces Blakesleeanus) can be grown upon 
media so that minute amounts of vitamin B t 
will act as an essential growth factor. 
Within limits of 0*l-l*0y per 10 c.c. of 
medium, the weight of mycelium is pro- 
portional to the amount of vitamin B 1 added. 
Under special conditions worked out by 
A. P. Meiklejohn, 48 the B x content of blood 
can be estimated ; the values reached are 
for pigeons normal 27y per 100 c.c. blood 
avitaminous, 5*5y per 100 c.c., and for 
some normal humans 8-10y per 100 c.c. ; 
i.e., in the human where B x deficiency shows 
less readily, there is an average lower con- 
centration of vitamin B x than in the pigeon. 
Tests upon patients are hoped to give 
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concrete evidence as to the degree of avita- 
minosis. 

In reviewing the many-sided problems 
still presented by this important growth 
factor, it is felt that the future years cannot 
fail to reveal other interesting aspects of its 
action. Though not the first vitamin to be 
isolated or prepared synthetically, it may 
fairly be claimed that it is the first case 
in which vitamin deficiency symptoms have 
been correlated with a biochemical reaction, 
as well as being the first instance of a 
thiazole ring in nature. 
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Survey of India, to all of whom I am like- 
wise indebted. As the original sealing will 
now no doubt be subjected to a critical 
examination by expert epigraphists, who may 
raise further points about the reading and 
interpretation of the sealing, I should content 
niyslef on this occasion with publishing only 
the main criticisms, about which I also feel 
convinced. I confess that when, after 
receiving Mr. Jayaswal’s reading, I tried 
to confirm it with the help of Biihler’s 
paleographic chart and Ojha’s monograph, 
I failed to get satisfaction over the supposed 
sya ; but as a novice in this line I could 
scarcely question the authority of so able 
a scholar as Mr. Jayaswal, to whom I owe 
my own introduction to the Brahmi script. 


Lucknow, 
October 2, 1936. 


B. Sahni. 


1 Jayaswal, Jouni . B. and O. Research Society , June 
1936, 22, Part 2, p.-62, pi. IV, fig. 18. 

2 Sahni, Curr.Sci ., August 1936, p. 80. 

3 Cat. of Coins in the Bid. Museum , 1, 186-189. 


Thickness o£ Bran Layers in Rice. 

In a note about the nutritive value of par- 
boiled rice 1 Sreenivasan and Las Gupta 
have drawn attention to the fact that coloured 
varieties of rice (and coarse varieties in 
general) have thicker bran layers and con- 
tain very much more of nitrogen and phos- 
phorus than the superior white varieties. 
This fact had been noticed at Coimbatore 
earlier when a number of rice varieties was 
studied histologically. I am glad that the 
Coimbatore findings are being confirmed by 
the authors. Since the results obtained at 
Coimbatore were originally published in 
the annual station report which is not 
usually available to the public, they are 
reproduced here. 


pericarp and some aleurone layers. The 
thickness of the bran layer is found to be 
not uniform all round the grain. It is 
somewhat thicker on the dorsal side of the 
grain (towards the palea) than on the ventral 
side. The table below gives the thickness 
of the layer on the two sides for 23 varieties 
of rice whose grain sections were examined 
under the microscope. The table also gives 
information about the colour of the bran 
layer in the rices examined and their classi- 
fication into coarse, medium or fine. While 
it is evident that the coloured rices do 
generally contain a thicker bran layer some 
of the white rices also are found to possess 
this characteristic. 


Vaiiety 

Grain 

size 

(coarse, 

Thickness of bran 
layer in microns 
(Pericarp t- A leurone) 

Rice 

colour 


fine, etc.) 

Dorsal side 

Ventral side 


Black Puttu 

Coarse 

62*3 

40-5 

Purple 

T. 303 

do 

53*3 

37-4 

White 

T. 326 

do 

54*1 

32-8 

do 

T. 88 

do 

48-8 

32*1 

Gr. 

T. 219 

do 

50*1 

30*6 

Brown 

White 

Co. 4 

do 

48*1 

28*5 

do 

T. 29 

do 

52*8 

39*3 

Red 

T. 248 

do 

44*1 

38*3 

do 

T. 375 

do 

41*0 

31*3 

do 

T. 73 

Medium 

54*8 

33*8 

do 

T. 132 

do 

56*6 

39 1 

Brown 

Co. 6 

do 

43-8 

28 *S 

White 

Co. 5 

do 

44*5 

30*3 

do 

Co. 7 

do 

41*8 

1 31*6 

do 

Co. 2 

do 

47*8 

28*8 

do 

T. 218 ( Adt.4) 

do 

36*8 

21*3 

do 

T. 217 (Adt. 3) 

do 

36*0 

22*0 

do 

Co. 3 

do 

34*3 

22*0 

do 

Co. 1 

Medium 

Fine 

42*3 

25*8 

do 

T. 2 

Fine 

42*6 

25*6 

do 

T. 124 

do 

47*1 

27*3 

do 

T. 109 

do 

37*8 

24*8 

do 

GEB. 24 

do 

35*3 

26*1 

do 


1 Curr. Sci. , 1936, 5, 75. 


K. Ramiah. 


The bran layer which contains the nutri- Agricultural Department, 
tive principles in rice and which usually Coimbatore, 

gets removed with polishing, consists of the August 29, 1936. 
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REVIEWS. 


Insulin — Its Production, Purification and 

Physiological Action. By Douglas W. 

Hill and Federick O. Howitt. (Hutchin- 
son’s Scientific and Technical Publications.) 

1936. Pp. xi -f 219. 125. 6(1 net. 

“ The discovery of insulin,” as Prof. E. C. 
Dodds rightly observes in a foreword to 
this book, cc can be described as one of the 
most important and dramatic events of the 
present century.” The classical experi- 
ments of von Mering and Minkowski con- 
necting the pancreas with the normal main- 
tenance of the blood-sugar level had their 
culmination, after many failures, in the 
successful preparation of an active extract 
of the pancreas in the Toronto laboratories. 
This story, which is now well known, has 
been traced historically in this book and 
the chemical and physiological information 
concerning insulin has been brought very 
readably and exhaustively up-to-date. 
Clinical reviews have been omitted, the more 
strictly scientific aspects of the insulin 
problem being dealt with. 

The book is highly informative concerning 
the methods of isolation of the hormone ; 
the physical, chemical and physiological 
properties ; the mechanism of its action ; 
standardisation ; possible substitutes of insu- 
lin, both synthetic and obtained from 
natural vegetable sources. As the authors 
state, the monograph is mainly meant for 
the specialist and there is a wealth of original 
references at the end of each chapter, which 
should be eminently helpful to those who 
wish to consult the sources. Although a 
vast amount of work has been done on 
various aspects of insulin, the insulin problem 
is far from being solved and one should be 
able to find indications in the book of pro- 
fitable lines of study. . 

The book is printed in modern style and 
there are some beautiful photomicrographs. 
It also appears to be remarkably free from 
errors. The book will doubtless benefit 
not only those who are engaged on this 
subject but also workers on other bio- 
chemical problems, as it is not unoften 
that in biochemistry, in particular, results 


obtained in one field of study have un- 
expected and important implications in 
another. 

B. C. G. 


Sulphuric Acid Manufacture. By Andrew 
M. Fairile. (American Chemical Society 
Monograph No. 69.) (Chapman & Hall 
Ltd., London ; Keinhold Publishing Cor- 
poration, N. Y.) 1936. Pp. 672. 48s. 6d. 
net. 

There have been few books in the English 
language which attempt to bring within the 
compass of a single handy volume, an 
authoritative compilation on the modern 
methods in sulphuric acid manufacture. It 
is a very big task to sift from a mass of 
detail the more outstanding developments. 
The author, in our opinion, has achieved 
remarkable success with comparatively few 
shortcomings. The book describes both the 
Chamber and Contact processes as practised 
in various countries and deals in some detail 
with a number of important improvements 
in the industry which have been developed 
and placed on a working basis within the 
last decade. Though the author apparently 
shows a bias in favour of modern American 
practices by describing them in greater 
detail, it should be conceded it is done 
fairly. Modern American practice in the 
contact processes should be acknowledged 
as ahead of all other processes in different 
countries in the number of outstand- 
ing achievements ; the newer Brimstone 
contact plant including the new 
sulphur burners, sulphur spray nozzles for 
molten sulphur, sulphur fired steam boilers 
popularising the use of newer vanadium 
mass which is increasingly appreciated, self- 
contained heat exchange converter, etc., 
may be said to be due to American enter- 
prise. 

The liquid-cooled chambers of the new 
Mills-Packard and Gaillard-Parrish’s types 
and new tower process are also described 
with up-to-date details of equipment and 
methods of operation. There is also an 
interesting chapter on choice of process and 
trends in the industry. The future of the 
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sulphuric acid industry cannot but present 
an intriguing problem ; definite tendencies 
are already somewhat looming on the horizon 
which are likely to reduce somewhat the im- 
portance of sulphuric acid as a basic chemical 
in heavy chemical industry. 

A number of pages have been filled with 
some details of the famous Seldon-mansanto 
dispute on the vanadium contact mass 
which, though interesting, are, we feel, 
rather out of place and may well have been 
avoided as they increase the bulk of the 
book. Apart from this, the book is, in our 
opinion, well worth a place in the library of 
all chemists interested in chemical techno- 
logy. It is an American Chemical Society 
Monograph and needless to mention is of 
excellent get-up. The price, however, ap- 
pears to be rather on the high side. 

B.PI.K. 


The New Acoustics. By JST. W. Me Lachlan. 

(Oxford University Press, London.) 1936. 

Pp. vi + 166. 7s. 6d. 

The study of Acoustics has so far been 
made from a practical standpoint and much 
lias to be done by way of theory to explain 
the practical observations. 

From the above view-point, the subject 
has been treated by the author in a practical 
manner describing the various develop- 
ments from the little known acoustic engi- 
neering of the 19th century down to the 
present date. 

The chapters on loud-speakers are dealt 
with at great length with special attention 
for the assistance to the designer. 

It is interesting to note that the mecha- 
nical systems of the devices such as micro- 
phones, pick-ups, sound box, loud-speakers, 
etc., are transformed into corresponding 
electrical analogue. The treatment of the 
subject is thereby rendered easy as the 
phenomena of the electrical circuits are well 
known. Perhaps this is the only way in 
which one can study acoustics analytically. 

Just as the individual devices (pick-up, 
microphone, etc.) are dealt with at length 
in the book, the problem of acoustics in 
the. design of talkie houses, motion picture 
studios, lecture halls, gramophone recording 
studios, broadcasting studios, etc., is not 
treated in detail. The reverberation pro- 
perties or the absorption conditions of such 
buildings are facing the present-day designer. 


It is hoped that more detailed figures on. 
these subjects will be available before the 
second edition of the book appears. 


Differential Equations in Applied Chemis- 
try. By F. L. Hitchcock and C. S. 
Robinson. (Chapman and Hall, Ltd., 
London.) Second Edition, Revised and 
enlarged, 1936. Pp. viii + 120. 7s. (kl. 

In six interesting and well written chapters 
the authors have set upon themselves the 
task of teaching mathematics to Chemists 
and Chemical Engineers. The scope of the 
book and the concept of Calculus are put 
forth in popular language in the first chapter. 
The next three chapters deal with the 
processes of the first order, the second order 
and the simultaneous processes usually met 
with in Physical Chemistry. A proper 
emphasis has been given to graphical and 
numerical work. The use of semi-log pro- 
perty, and finding the best line through a 
set of points, w T hich are usually not easy 
for a beginner are clearly discussed. The 
last two chapters are the most important 
ones for the Chemical Engineer. Chapter V 
treats of the principle of extraction, inter- 
mittent and continuous. 

One excellence of this book is the happy 
choice of the problems at the end of each 
chapter and the miscellaneous examples 
at the end of the book. It appears that 
throughout, the requirements of the Chemical 
Engineer are constantly kept in view. The 
subjects treated in these problems comprise 
a variety of unit processes like flow of 
fluids, air conditioning and ventilation, dry- 
ing, crushing, extraction, adsorption, heat 
transfer, filtration, desalting of hides, etc. 

The book is to be warmly recommended 
to every student of Chemical Engineering. 

B. S. Srikantan. 


Chapters in Organic Chemistry. By S. V. 
Divekar. (The Standard Publishing Co., 
Bombay.) First Edition, 1936. Pp. xxxv 
+ 478. Price Rs. 7-8-0. 

This book is intended to help the students 
studying mainly for the B.Sc. Examination 
of the Bombay University and is expected 
to be useful also for students preparing for 
similar examinations. It is not intended to 
replace any text-book but is meant to avoid 
the difficulties which the students have to 
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take to refer to several standard text-books 
and Journals. Chapters are devoted for 
the following topics : — 

Purines, Heterocyclic compounds, Indigo, 
Alkaloids, Terpenes, Diketones, Poly- 
methylenes, Carbohydrates, Enzymes, Plant 
pigments, Tannins, Organo -metallic com- 
pounds, Orientation, Determination of Struc- 
ture, Reagents in Organic Chemistry, Re- 
actions, preparation of 20 compounds of 
commercial importance. 

Such a compilation will no doubt be 
popular amongst students preparing for 
examinations but will deprive the students 
of the necessary training they must have 
in referring to standard works and Jour- 
nals. Some of the chapters have been 
dealt with in detail and will be useful for 
students preparing for the Honours course 
in Chemistry. 

A chapter on stereo chemistry might have 
been added to the great advantage of the 
students. References to original papers 
would have helped the students desirous of 
getting more detailed information. The 
printing, get-up and binding are satisfactory. 

H. S. J. 


Protozoa-Ciliophora. By B. L. Bhatia, 

Fauna of British India Series (London, 

Aug.- 1936). 

The pioneer researches on Indian Protozoa 
were carried out by Dr. H. J. Carter of the 
Medical Service of the East India Company, 
who during the years 1856-1869 published a 
series of papers on the Infusoria of the island 
of Bombay in the Annals and Magazine of 
Natural History . Since this date work of 
a more or less sporadic nature has been 
carried out in different parts of India, and 
a detailed summary of it is given on pp. 10-12 
of the Introduction of the volume under 
review. 

The author has followed the latest classi- 
fication and nomenclature of Protozoa and 
has, therefore, adopted the term Ciliophora 
(Doflein) including the classes Ciliata and 
Suctoria for the subphylum which is dealt 
with in his volume. In a fairly compre- 
hensive introduction the author deals with 
the position of Ciliophora in the animal 
kingdom, a history of the study of the group 
in India, its classification and phytogeny, 
the geographical distribution of the free- 
living Indian forms and distribution with 


hosts of the parasitic forms, and in a final 
chapter are included details regarding the 
technique that should be followed for the 
study of these interesting but rather difficult 
animalcules. In the work 310 species be- 
longing to no less than 104- genera are 
described. The descriptions of 68 species of 
48 genera, of which one genus and 16 species 
are new to science, are the result of the 
author’s researches. In the systematic ac- 
count the author has given sufficiently 
detailed descriptions and keys for the 
identification of all families, even though 
several of them are not represented in India. 
This account would materially help in future 
work, as there is every likelihood of many 
more forms being discovered when more 
extended work is carried out in different 
parts of the country. 

The author has been working on Protozoa 
for over 20 years and was, therefore, in a 
particularly happy position to deal with 
this very difficult group. The volume will 
be a lasting tribute to the painstaking way 
in which the work has been carried out, 
and it is hoped that its publication will 
attract more workers to study these difficult 
forms. The work is copiously illustrated 
with 214 text-figures and 11 halftone plates, 
and a bibliography of nearly 50 pages shows 
how scattered is the literature on these 
interesting animalcules. Both the author 
and the editor deserve the thanks of all 
workers in this country on the publication 
of this interesting volume. 

B. P. 


Outlines of General Zoology. Horatio II. 

Hewman. (The Macmillan Company, Hew 

York.) 1936. Pp. 661 + xxvii. 15s. 

The writer of this interesting treatise, the 
third edition of which we have received, 
was the director of a freshman survey 
course, — The N ature of the World and of Man. 
This attempt resulted in the birth at the 
University of Chicago of four main courses 
forming the essentials of the Hew Plan. 
So much so the type method , universally 
adopted in teaching institutions, is consi- 
derably improved and the book based upon 
this Hew Plan system commences by dis- 
cussing in the first few pages, problems 
connected with life, protoplasm and' the 
cell ; then a discussion of types from amoeba 
to frog and finally the general biological 
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principles follow. The book is divided into 
six parts and they are : (1) Biological 

Science and its History ; (2) General Biolo- 
gical Principles ; (3) Bepresentative Animal 
Types (Invertebrates) ; (4) The Phylum Chor- 
data ; (5) Biological Mechanisms in General 
and Mechanisms of Individual Maintenance 
and Adjustment ; (G) Mechanisms of Racial 
Maintenance and Adjustment (Evolution and 
Genetics). 

At the end of each chapter, in all these six 
parts, there is a relevent summary. A 
bibliography and glossary make the book 
more useful. 

The get-up of the book is excellent and we 
anticipate that in the next edition a chapter 
on modern experimental zoology will also be 
included. We recommend the book to 
every student and professor of zoology. 

L. S. R. 


An Index of the Minor Forest Products 
of the British Empire. (Published for the 
Imperial Economic Committee. London, 
1936. H. M. Stationery Office.) ' Pp. 116. 
5s. net. 

An influential and representative Sub- 
committee of the Imperial Economic Com- 
mittee has compiled, with the co-operation 
of the several governments concerned, this 
Index. Minor Forest Products are un- 
derstood as “ any product of the natural 
forest, other than timber and its derivatives.” 
The material has been arranged under the 
following groups : — Drugs and Spices ; Dyes ; 
Essential Oils ; Fibres ; Gums and Resins ; 
Oils and Oil-seeds ; Tanning Materials ; 
Miscellaneous. Against each commodity is 
mentioned its present export trade and 
future export potentialities. A well-arranged 
Bibliography which avowedly is indicative 
rather than exhaustive together with an 
alphabetical list of the commodities at the 
end of the volume make for easy reference. 

So far as Indian minor forest products 
are concerned, the Index reveals that data 
relating to some of the important products 
exported to non-Empire countries are very 
incomplete. Thus, although the export of 
the Indian Kuth (Costus root) to China is 
considerable, no figures relating to this 
commodity are available. Similarly, no 
data apparently exist about Cashew Hut 
the export of which is a flourishing activity 
in the Konkan, 


The inclusion of Fucarya Spp., Osyris 
tenuifoliata , S ant alum album and Santalum 
yasi all under ££ Sandalwood oil,” while 
making for comprehensiveness is not indi- 
cative of the widely varying properties, 
and the prices which these products fetch 
in the world markets. This is mentioned 
here not as a criticism but to convey an 
idea of the scope of the Index whose aim was 
merely to tabulate the results of a survey 
of the Empire minor forest products as a 
first step to promote their use and ££ to 
develop the trade in them between Empire 
countries”. The Committee thus set them- 
selves a well-defined and limited task. The 
Index completely answers this purpose and 
should be of use to those interested in the 
utilisation of Empire minor forest products. 

Emmennar. 


Magnetisme et Electricite Terrestres. Par 
Ch. Maurain. Fascicule I — Magnetisme 
Terrestre. (No. 2S7 of Actualites Scienti- 
fiques et Industrielles. Hermann et Cie, 
Paris.) 1935. Pp. 03. 15 fr. 

The projected fitting out of the non-magne- 
tic ship £t Research ” to replace the ££ Car- 
negie ” lost in 1929 demonstrates the 
importance attached to observations of 
terrestrial magnetism and electricity. The 
book before us is an authoritative resume of 
the subject of terrestrial magnetism with 
references to telluric currents and polar 
auroras which are all closely interrelated, 
and is written by a savant who has devoted 
most of his time to improving our knowledge 
of the subject. The account is clear, 
balanced and impartial, qualities which are 
even more welcome in a field where so many 
partially successful theories are competing 
for mastery. The book may unreservedly 
be recommended to all those who wish to 
acquire a correct perspective of an important 
subject. 


Statistical Research Memoirs. Vol. I. 

Edited by J. Neyman and E. S. Pearson. 

(Cambridge University Press.) 1936. 

Pp. 161. 15s. 

This is the first of a new series of memoirs 
which will contain papers prepared in the 
Department of Statistics of the London 
University. The ambition of this depart- 
ment is ££ to contribute towards the estab- 
lishment of a theory of statistics on a level 
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of accuracy which is usual in other branches 
of mathematics. 55 The present volume is 
aptly dedicated to the memory of the late 
Professor Karl Pearson (1857-1936) who 
was one of the most outstanding personalities 
in the development of mathematical statis- 
tics. The memoirs will be edited by Pro- 
fessors J. Neyman and E. S. Pearson. The 
printing and get-up (by the Cambridge 
University Press) are beautiful. 


In conformity with the expressed ambition 
of the department, the papers published in 
this volume mostly relate to the theory of 
testing statistical hypotheses — a subject 
which is being studied at great length in 
recent years by J. Reyman and E. S. 
Pearson as well as by other writers. The 
following brief introductions of some of the 
papers will indicate their scope. 

(1) £i Contributions to the Theory of 
Testing Statistical Hypotheses, I. 55 By J. 
Reyman and E. S. Pearson. 


Let % l7 a? 2 ,. . . . x n be the observed system 
of variables, and let them be represented by 
a point E in w- dimensional space W. Let 
P (E€w) denote the probability that the 
point E falls inside the region to of W. 
Any assumption concerning the nature of 
P is called a statistical hypothesis. We 
assume that a function p (% lf . . . .x n ) = 
p (E) exists which is positive and continuous 
in almost any point of W such that 
fp (E) = P {E ew}. -Any test of a statis- 


tical hypothesis LI 0 may be considered as 
equivalent to a rule of rejecting H 0 when- 
ever the sample point E falls within a 
certain “ critical region 55 w and in accepting 
it in all other cases. The probability of the 
first kind of error determined by H 0 is the 
size of the corresponding critical region iv. 
The probability of rejecting H 0 when an 
alternative H' is true has been termed the 
power of the test with regard to H' The 
most powerful test for H 0 with respect to 
II' is the test whose power is greater than 
that of any other equivalent test, and the 
critical region associated with this test has 
been termed the best critical region w 0 for 
H 0 w.r.t. H'. If w Q is independent of the 
alternative hypothesis H', the test H 0 is 
called a “ uniformly most powerful test”. 
A theory based on these definitions has been 
developed in the authors 5 papers elsewhere. 
The present paper discusses cases where a 
solution along these lines is not possible — 
cases where it is not possible to find a single 


region which minimises the risk of accept- 
ing H 0 falsely whatever alternative H' be 
true. The problem of determining ££ un- 
biassed critical regions 55 for such cases, 
forms the central theme of the paper. 


(2) “ An investigation into the applica- 

tion of Reyman and Pearson’s L x Test, with 
Tables of Percentage Limits. 55 P. P. hi. 
Kayer. 

Let the observations of a variable quantity 
x fall into Tc groups and let x ti be the ith 
observation in the t th group. If the popula- 
tions are normal, the test H x that the k 
independent samples have been drawn from 
populations having the same S. I). a is by 
considering the expression 
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with the usual symbology. The hypothesis 
H x requires that L x (which lies between 0 
and 1) is not very near to zero. Reyman 
and Pearson who have advanced this test 
expect that if H x is true, the sampling- 
distribution of L x may be approximately 
represented by a Pearsonian curve of Type I : 


'P (Li) = 


r K + m 2 ) 
r (m x ) r (m 2 ) 


w 




m o - 1 


The adequacy of this approximation is 
studied in some detail in the present paper, 
and tables of 5% and 1% probability levels 
for L-, are given when n t is constant. 

(3) “Tests of Certain Linear Hypotheses 
and Their Application to Some Educational 
Problems.” Palmer, O. Johnson and J. 
Key man. 

Following the general ideas of testing 
hypotheses developed by Reyman and 
Pearson, and of St. Kolodziejczyk’s test for 
“ linear 55 statistical hypotheses the authors 
discuss a broad class of educational problems 
which can be reduced to those of testing 
linear statistical hypotheses. 

(4) “ On the Analysis of 1c Samples 
from Exponential Populations with Especial 
Reference to the Problem of Random Inter- 
vals.” P. V. Sukhatme. 


If a series of events occur randomly in 
time (or space) the frequency of these events 
occurring in a given interval of time (or 
space) follow a Poisson distribution. A 
second method of attack to examine the 
random occurrence of the events is based 
on the analysis of the intervals between the 
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events occurring at random. The present 
paper explains how tests may be developed 
based on the distribution of intervals between 
random events, analogous to the “ Analysis 
of Variance ” tests of E. A. Fisher for the 
case of normal law variation. The methods 
are illustrated by telephone and accident, 
data. 

(5) ££ Tests of Statistical Hypotheses in 

the Case when the Set of Alternatives is 
Discontinuous, illustrated on some Genetical 
Problems. ” Eobert W. E. Jackson. 

Let H 0 be a simple hypothesis to be tested, 
Q the test of simple hypotheses which are 
considered admissible. Following the nota- 
tions of papers on this subject, the set Q is 
defined as continuous if whatever the hypo- 
thesis H 0 belonging to Q, whatever the region 
w in the sample space, and whatever a > 0, 
it is possible to find within Q another 
hypothesis R 1 different from H 0 such that 
| P {E ew | II 0 } - P {E ew | HJ | < a. 

The theory of testing statistical hypotheses 
so far developed applies mainly to the case 
where Q is continuous. When the set 
of admissible hypotheses is discontinuous, 
a test called the most stringent test has 
been developed in this paper, based on the 
consideration of the total probability of 
errors of all kinds involved in the testing. 

C. IsT. S. 


The Mathematics Student. Vol. IV, Eo. 1. 

(Published by the Indian Mathematical 

Society.) 

This number is mainly devoted to the 
Proceedings of the FTinth Conference of the 
Indian Mathematical Society, held at Delhi 
in December 1935. The address of welcome 
by Eai Bahadur Earn Kishore, the opening 
speech by Sir Girja Shankar Bajpai, the 
Presidential Address by Dr. E. Vaidyanatha- 
swamy, and the substance of a public lecture 
on Cosmography by Prof. A. C. Banerji, are 
printed in full. The Presidential Address 
on C£ Mathematics and Modern Physics ” 
discusses the mathematical concepts of 


££ Group ” and ££ Eigen- value ” with refer- 
ence to physical problems, and will be well 
appreciated as coming from a talented 
thinker. One sentence which deserves to 
be quoted is the following : “ The whole 

theory of Eigen-values may be regarded as 
the generalisation of the idea behind the 
theorem that an ellipsoid has always three 
mutually perpendicular principal axes, or 
in more general form, two conics have in 
general a unique common self -polar triangle. ” 

A paper ££ On Quadratic Equations ” by 
Prof. A. Narasinga Eao concludes the present 
number. The following explains the gist of 
this paper : 

A (1, 1) correspondence is set up between 
quadratic equations and points of a plane by 
taking (a 0 , a v a 2 ), the homogeneous co- 
ordinates of a point correspond to the 
equation a 0 x 2 — 2a x x + cr 2 =0. The points 
of the conic Q ^ xz — y 2 = 0 correspond to 
equations with equal roots. Then it follows 
that conjugate points w. r. t. Q correspond 
to a polar quadratics, and all quadratics 
with a common root t correspond to points 
on the tangent to Q at t. 

A very interesting method of proof to 
show that generators of the same 
system on a quadric in [3] do not intersect 
while generators of opposite systems intersect 
is given by what the author calls as the 
££ Lie representation 55 of oriented quadratic 
equations. If t x and U are the roots taken 
in a certain order, of a 0 1 2 — 2% t + 0, 

consider the point (a 0 , a 2 , a 2 ) in 3-space, 
where a 3 -- a 0 (t 1 — t 2 ). This point lies on 
the quadric surface a 2 = 4 (<x x 2 — tf 0 a 2 ). 
The quadric with roots t 2 and t x is then 
represented by ( a 0 , a 17 a 2 ,— a 3 ). In terms 
of (£ 1? t,), the point (a 0 , a 1? tf 2 , a 3 ) may be 
written 1, i (L+L)> L Hence 

equations with t x — constant, correspond to 
one system of generators while equations 
with U = constant correspond to the opposite 
system of generators. 

These concepts are briefly extended to 
cubic equations, oriented and non-oriented. 

0. K 8. 
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''PvTJBING the last few years, the question 
^ of the exact character and mode of 
origin of Laterite has come in for a lot of 
comment by geologists both in India and 
abroad. The term £ laterite ’ was first 
used by Dr. Francis Buchanan, so far back 
as about 1800 ; and for more than a century 
now this term has been so commonly 
employed by a number of field geologists in 
describing certain deposits in different parts 
of India, that one often wonders whether all 
these £ laterites 5 of different authors are 
really the same kind of material, both in 
constitution and mode of formation. From 
a perusal of the literature, it was obvious 
that the term had been often loosely em- 
ployed, with the result that in any discussion 
of the nature of laterite in general, there was 
amj)le room for confusion and controversy. 
Geologists were thus not quite happy con- 
cerning the nomenclature of laterite and 
many of them naturally felt that for any 
useful or profitable discussion of problems 
connected with laterite, it was desirable to 
have, at the outset, an exact account of 
Buchanan’s original laterite from his type 
areas in Malabar. This work Dr. Fox 
undertook in November 1933 and the result 
is the £ informing and authoritative 5 paper 
which has just been published by him on 
Buchanan’s Laterite of Malabar and Kanara. 

In this paper Dr. Fox has, to begin with, 
given a number of extracts from Buchanan’s 
descriptions to give us an idea of what 
exactly he (Dr. Buchanan) was thinking of 
when he used the term laterite. All the 
laterite occurrences in Malabar, Kanara and 
Shimoga are associated with granitic rocks 
below, and are seen to pass down into them 
through a zone of kaolinised rock. There 
is thus no doubt that the laterite has been 
formed from such acid rocks. It is not 
possible to say in the field whether this 
vermicular soft laterite contains hydrated 
alumina or hydrous silicate of alumina. 
Since it is clearly on this point that the 
whole modern nomenclature depends, a few 
typical samples were immediately analysed. 
The results obtained were extraordinarily 
surprising. From these analyses it was 
evident that Buchanan’s ‘ Laterite ’ is really 
a; vermicular lithomarge, with a considerable 
amount of ferric hydrate present in the 

* C. S. Fox, “Buchanan’s Laterite of Malabar and 
Kanara,” Rec. Gepl. Surv. Ind 69 , Pt. 4. 


upper part — and is not a true laterite 
according to the generally accepted sense of 
the term as representing ££ an earthy resi- 
duum of aluminium trihydrate (in its 
crystalline form of gibbsite), limonite, a few 
unaltered fragments of felspars, in some 
cases secondary quartz, and the various 
resistant minerals originally present in the 
rock.” 1 According to J. B. Scrivenor 2 the 
formation of laterite and the process called 
c lateritisation 5 consist ££ in the formation of 
aluminium hydrate from silicates as an end- 
product of weathering instead of hydrated 
silicate, which is regarded as the usual 
end-product of weathering in temperate 
climes. The theory is that in tropical 
regions, the hydrated silicate is formed, hut 
undergoes further decomposition, whereby 
the silica is removed in solution and alu- 
minium hydrate remains.” Thus the term 
c Lateritisation ’ refers to an end process 
of weathering beyond that of kaolinisation, 
whereby the hydrated silicates break clown 
into the hydroxides of alumina which remain 
and silica which is removed in solution ; and 
it is thus obvious that in nature, there can 
be rocks representing every stage in this 
process from the formation of kaolin or 
lithomarge to the final condition practically 
devoid of silica, and with aluminium hydro- 
xide and ferric hydrate as the two essential 
components — a condition nowhere fulfilled 
by Buchanan’s laterite. From Dr. Fox’s 
studies it is clear that Buchanan’s original 
laterite in his type area, consists mainly of 
what we should now call £ litliomargie 
laterite 5 or even £ lateritic lithomarge ’ 
which marks only an earlier stage in any 
process of true £ lateritisation’. 

This important conclusion arrived at by 
Dr. Fox is of great value since it clarifies our 
position in all future discussions bearing on 
laterites, and his present paper will be 
welcomed by all geologists, both in India 
and abroad, as an authoritative and masterly 
contribution leading to a clear and proper 
understanding of the exact character of 
laterites in general. 

L. Kama Bao. 


1 Sir John Harrison, “The Katamorphism of Igneous 
Rocks under Tropical Conditions,” Imp. Bur. of Soil 
Sci. Eng., 1934. 

2 J. B. Scrivenor, The Geology of Malaya , 1931. 
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OBITUARY. 

Dr. Arthur Henderson Mackenzie, M.A., D.Litt., C.I.E., C.S.I. 


D r. Arthur Henderson Mackenzie, 
late of Hyderabad, died on Saturday, 
the 26th September 1936, at the age of 56. 
He was born in February 1880 and received 
his University Education at Aberdeen. He 
came over to India in 1908, as Inspector of 
Schools in the United Provinces. He suc- 
cessively held a series of responsible posts, 
Principal, Training College, Allahabad (1909- 
1920), Chief Inspector of Vernacular Educa- 
tion, U.P. (1920-21) and Director of Public 
Instruction, U.P. (1921-1934). He then 
left U.P., where he had spent 26 years, to 
take up the appointment of Pro-Vice- 
Chancellor of the Osmania University. 
Dr. Mackenzie was appointed Education Com- 
missioner with the Government of India, in 


which capacity he had officiated for one 
year in 1930, but ill-health prevented him 
from accepting the appointment. He was 
decorated with the C.I.E. in 1928 and with 
the C.S.I. in 1933. 

Dr. Mackenzie was responsible for the 
proposals of reorganisation of education in 
Hyderabad, resulting from the appointment 
of an enquiry committee known as the 
Mackenzie Committee. He was a member 
of the Quinquennial Reviewing Committee 
of the Indian Institute of Science, which was 
appointed by the Government of India to 
review the working of the Institute with 
Sir James Irvine as Chairman. His death 
will be a severe loss to his numerous 
friends. 


CENTENARIES. 

S. R. Ranganathan, M.A., l.t., f.l.s. 


Shippen, William (1736-1808). 

WILLIAM SHIPPER, the pioneer anato- 
* * my teacher of the New World, was 
born in Philadelphia on October 21, 1736. 
His father was one of the prominent medical 
men of his day. Having graduated at 
the College of New Jersey in 1754, he studied 
medicine under his father till 1757. In 
those days, there was no regular medical 
college in America. The youth of that 
period, destined to a medical career, was at 
an 'early age indentured to some reputable 
practitioner, to whom his service was 
successively menial, pharmaceutical and 
professional. Ambitious spirits, seeking to 
have a more assured and inspiring discipline, 
resorted to the hospitals and lecture halls of 
Leyden, Paris, London and Edinburgh. 
William Shippen was one of the first such 
men. He crossed the Atlantic in 1757. 
He studied in London chiefly under William 
Hunter and Colin McKenzie and received 
much help from John Fathergill. In 1761 
he received the M.D. of Edinburgh and 
later visited the chief medical schools of 
France. 

Is Mobbed for Dissecting. 

Shippen was one of the pioneering type 
of eighteenth century American youths, 
who, on returning to their native land, 
sought opportunities to share with their less 


fortunate or less adventurous fellows the 
rich experience gained as they 44 walked the 
hospitals 55 of the Old World. The voices of 
the great European masters of that day 
thus re-echoed in the New World. High 
scientific and professional ideals impelled 
these youthful enthusiasts, who bore their 
lighted torches safely back across the waters. 
In 1762, the very year of return, Shippen 
began a course of lectures on midwifery. 
In the following autumn, he announced a 
series of anatomical lectures “ for the advan- 
tage of the young gentlemen in this and 
neighbouring provinces, whose circumstances 
and connections will not admit of their 
going abroad for improvement to the ana- 
tomical schools of Europe, and also for the 
entertainment of any gentleman who may 
have the curiosity to understand the anatomy 
of the human frame.” In this course, he 
introduced, for the first time in America, 
the dissection of human bodies as part of 
the instruction. This aroused the animosity 
of the populace. His dissecting rooms were 
mobbed on several occasions, and once he 
narrowly escaped with his life. Slowly the 
prejudice died out however and the number 
of students increased year by year. 

Founds the First Medical School. 

From these detached courses, the step to 
an organised medical school was taken in 
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collaboration with a friend and fellow-student 
abroad, John Morgan. The trustees of the 
college of Philadelphia were approached and 
in 1765 a medical school was established as 
part of the college and intimately connected 
with the Pennsylvania hospital, established 
thirteen years earlier through the efforts 
of Thomas Bond and Benjamin Franklin. 
William Shippen became the first professor 
of anatomy and surgery in this school, 
which was the first of its kind in America. 
The first batch of ten Bachelors of Medicine 
graduated from this school in 1768. When 
the legislature repealed the charter of the 
college of Philadelphia in 1779 and created 
the University of the State of Pennsylvania, 
he accepted the Chair in the new school. 
In 1791, when this University gave place to 
another University under the name of the 
University of Pennsylvania, he was again 
appointed Professor of Anatomy, Surgery 
and Midwifery. 

Hrs Influence. 

Shippen was also one of the Founders of 
the College of Physicians of Philadelphia 
an& he was its President from 1805 to 1808. 
Speaking at the centenary celebration of 
the College on the 3rd January 1887, Sir 
William Osier included Shippen among 
those who, by their reputation and service 
to medical science, belong not to Phila- 
delphia alone but to the history of the pro- 
fession. A more detailed and eloquent 
tribute was paid by Osier, ten years later, 
on the first of September 1897 in his address 
on ££ British Medicine in Greater Britain 75 
at the meeting of the British Medical Asso- 
ciation in Canada. Osier said, ££ A physician 
may possess the science of Harvey and the 
art of Sydenham and yet there may be 
lacking in him those finer qualities of heart 
and head which count for so much in life. . . 
Medicine is seen at its best in men whose 
faculties have had the highest and most 

harmonious culture And the men of 

this stamp in Greater Britain have left the 
most enduring mark — Beaumont Bovell .... 
Morgan, Shippen.... Brahmins all, in the 
language of the greatest Brahmin among 
them, Oliver Wendell Holmes — these and 
the men like unto them have been the 
leaven which has raised our profession 
above the dead level of business. 7 7 

The End. 

In 1798, occurred the death of the only 
son of Shippen a young man of great promise. 


After this, he seems to have lost interest in 
life. His health gradually declined, his 
practice fell off: and he seldom lectured. 
He died at Philadelphia on the 11th July, 
180 S. 


Lax, William (1761-1836). 

TTTILLIAM LAX, a British astronomer, was 
* * born in 1761. He had his Univer- 
sity education at Trinity College, Cambridge. 
He graduated in 1785 as senior wrangler. 
He was also the first Smith’s prizeman of 
his year. He was elected a Fellow of his 
college in 1788. William Lax succeeded 
Ur. Smith in 1795 as Lowndes’s Professor of 
Astronomy and Geometry in the University 
of Cambridge. After some years of teaching 
work, he was presented by Trinity College 
to the livings of Mersworth, where he built 
a small observatory. 

His Writings. 

In 1807, he published his J Remarks on a 
Supposed Error in the Elements of Euclid. 
The Board of Longitude published his 
Tables to be used with the Nautical Almanac — 
the first edition in 1821 and a second one in 
1834. Two of his papers appear in the 
Transactions of the Boyal Society of London : 
A method of finding the latitude of a place by 
means of two altitudes of the sun (1799) and 
On a method of examining the divisions of 
astronomical instruments (1808). The method 
proposed by Mr. Lax in the latter paper, 
though very ingenious, required great labour 
and time and was pronounced to be inferior 
in accuracy and efficiency to that proposed 
by Troughton in the same volume of the 
Transactions. 

He died on the 29th October 1836, at the 
age of 75. 


Hough, George Washington (1836-1909). 

G W. HOUGH, the American astronomer, 
0 was born on October 24, 1836, afc 
Tribes Hill, Xew York. He was descended 
from German ancestors who migrated from 
Wiirtemburg in 1730. He is said to have 
inherited a mechanical genius from his 
father. Two early evidences of this are 
recorded. They both relate to his ninth 
year. It would appear he harnessed up a 
small brook to run his mother’s churn, and 
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that lie constructed a contrivance from fish 
poles for measuring the. right ascension of a 
star. He graduated with high honours at 
New York in his 20th year. After being a 
teacher for a couple of years, lie entered 
Harvard University and obtained the 
Master’s Degree in 1859. 

Career, as Astronomer. 

In the same year, he became an assistant 
astronomer under O. M. Mitchel at the 
Cincinnati Observatory. Next year he went 
with his chief to the Dodley Observatory at 
Albany. Two years later, i.c. 7 1802, he 
succeeded his chief and continued as Director 
till 1874. At this time, there was a break 
from astronomy to commercial pursuits 
for five years. Then, in 1879, he resumed 
astronomy as Director of the Dearborn 
Observatory which was first at Chicago and 
then at Evanston. He kept to this post till his 
death. Throughout this long period of 
thirty years, he was also Professor of Astro- 
nomy, first at the Chicago University and 
later at the North Western University. 

His Contributions to Meteorology. 

While at Dudley, his time was largely 
devoted to meteorological work, although 
he did some astronomical work such as tins 
observations of the declination of stars, 
observations of Neptune, of asteroids, etc. 
It was during the fourteen years of residence 
in Albany that he invented his printing 
barometer, his self-recording thermometer, 
his printing chronograph and his anemo- 
graph. His printing barometer won for 
him a Gold Medal at the Centennial Exhibi- 
tion in Philadelphia in 1876 and at the 
World’s Pair in Chicago in 1893. During 
his Dudley period, be also led a total solar 
expedition to Matoon in 1869. 

His Contributions to Astronomy. 

Throughout the thirty years he was at 
the head of the Dearborn Observatory, his 
output of astronomical work was unceasing. 
Almost in the first year, he commenced the 
study of the planet Jupiter, which lie conti- 
nued up to his death. The Annual Reports 
of the Chicago Astronomical Society eontain 
a mass of his micrometric studies of all the 
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jovian phenomena (‘specially of the great 
red spot and the equatorial belts, the value 
of which is greatly enhanced in that they 
were made by one man throughout a period 
of thirty years. Another field in which he 
distinguished himself during this period is 
that of double stars. With the 181 -inch 
refracter of Professor Burnham, lie measured 
a large number of double stars and discovered 
no less than 618. Among the discoverers 
of double stars he ranks fourth, the other 
three being Burnham, Aitken and Hussey. 
Out of more than 10,000 double stars studied, 
only one is known which is of as short a 
period as Hough’s No. 212 (13 ceti). IT is 
work on double stars have been collected 
by Prof. Doolittle in Volume 3, part 3 of the 
Publications of the University of Pennsylvania. 
On the instrumental side, his chief invention 
of this period is the moving dome and 
adjustable observer’s chair, which have 
been widely adopted by other observatories. 

Hrs Honours. 

Reference has already been made to the 
recognition which h is printing barometer 
brought him. In 1891 lie received the 
honorary degree of Doctor of Laws from 
Union College, and got elected to the British 
Astronomical Association. In 1893, he was 
President of the Mathematics and Science 
section of the World’s Congress in Chicago. 
In 1903, he was elected an Associate Member 
of the Royal Astronomical Society of 
England, lie was also a member of about 
ten other learned societies and a Vice-Presi- 
dent of the American Association for the 
Advancement of Science. He was consi- 
dered an outstanding authority on all matters 
connected with Jupiter. 

Sham and ostentation were foreign to bis 
nature. In character, he is said to have 
been of a quiet and unassuming but of an 
affectionate, genial disposition. His learn- 
ing and knowledge were vast and very wide 
in their scope. He never spoke hastily nor 
too much, and his opinion on a subject was 
always worth having. 

Death came suddenly and painlessly to 
him on the New Year’s morning of i909, 
at about ten o’clock. 
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RESEARCH NOTES. 


BIOLOGICAL. 

Ascorbic Acid and Glutathione. — The relation 
between ascorbic acid and glutathione, first 
recognised by Szent-Gyorgyi and since assuming 
great importance as one of the possible factors 
in the physiological role of the vitamin, has been 
established clearly now by Hopkins and Morgan 
(. Biochem . J., 1936, 30, 1446-1461). They find 
that such a relation between these two biologically 
important compounds is brought about through 
the intermediary of hexoxidase (ascorbic acid 
oxidase), which, while being specific for ascorbic 
acid when alone, and therefore by itself without 
action on pure glutathione, however oxidises the 
tripeptide in presence of the specific substrate. 
Hence in the system ascorbic acid — oxidase- 
glutathione, the oxidation of ascorbic acid by 
its oxidase commences and proceeds normally 
only after all the glutathione in the system has 
been oxidised. Under anaerobic conditions this oxi- 
dation of glutathione by oxidised ascorbic acid + 
oxidase is very much faster than under aerobic 
conditions in the presence of the enzyme. Thus 
this oxidase seems to be more energetic to activate 
oxidised ascorbic acid as an hydrogen acceptor 
for glutathione, than to activate reduced ascorbic 
acid as a hydrogen donator for oxygen. In 
effect, glutathione apparently protects ascorbic 
acid from being oxidised by its specific enzyme. 

Actually, however, glutathione does afford, 
a protection to ascorbic acid from oxidation cata- 
lysed by copper, thus explaining the now well- 
known capacity of the copper-containing hepatic 
tissues to inhibit autoxidation of ascorbic acid. 


Insulin and Glucagon. — Professor Max Burger 
of Bonn and co-workers who succeeded in prepar- 
ing Insulin in a pure crystalline form, have been 
comparing the physiological action of the crystal- 
line substance with that of the common 4 'Insulin” 
of commerce. The investigation has yielded 
results, some of them unexpected, which are 
recorded in Forschunc/en und FortschrUte (1936, 
12, 308). While the commercial Insulin causes on 
administration first a primary increase in the 
blood-sugar content (followed, of course, by a 
secondary and more than corresponding diminu- 
tion), the pure crystalline substance did not 
produce the primary increase. Further work 
showed that the peculiar action of the commer- 
cial Insulin was directly traceable to Glucagon, a 
substance present in pancreas. Glucagon has the 
closest resemblance to Insulin, both being pro- 
tein-like bodies with practically identical 0, II, 
N and S contents. But Glucagon has a reduction 
value slightly lower than that of pure Insulin, is 
adialy sable and is adsorbed by a variety of 
media. Its potency, unlike that of pure Insulin, 
is not affected by salt solutions and by cystine. 
The purest specimens of Glucagon which 
Prof. Burger could prepare raised the blood-sugar 
content, on injection to normal rabbits in a dosage 
of 20 y( Kg., by nearly 50 % of the original value 
for a period of 40 to 60 minutes. It was also 
found that most of the commercial samples of 
Insulin examined contained, in addition to 


Glucagon, traces of other substances which are 
presumably responsible for the skin maladies 
which are occasionally met with in the applica- 
tion of Insulin therapy. The standardisation of 
Insulin dosage is, therefore, not so simple as it 
was first thought to be. Expressing the physio- 
logical strength of Insulin as the product of its 
sugar diminution capacity ("depth” of action 
as Prof. Burger calls it) and the period during 
which its action is effective, it is found that 
crystallised Insulin has about double the strength 
of the international standard Insulin. 

Further work has shown that the physiological 
action of crystalline Insulin is not confined to the 
carbohydrate economy of the body. The synthesis 
of fats in the organism is increased and the oxida- 
tion processes are accelerated. Prof. Burger’s 
work, in addition to having material] y contri- 
buted to our knowledge of the properties of pure 
Insulin, has rendered a more precise standardisa- 
tion of the substance possible. 

Emmennar. 


Pollen Grains o£ Angiosperms. — The study 
of a large number of species has enabled 
Geitler ( Flania , 1935, 24, 361—380) to confirm 
Goebel’s opinion that the pollen grains of 
Angiosperms have a polarity which is related to 
their position within the tetrad. But, while 
Goebel thought that the generative cell is always 
cut off towards the outer wall of the tetrad, 
Geitler has shown that other positions (towards 
the centre of the tetrad, or laterally on the radial 
walls) also occur. The place of formation of the 
generative cell is constant for each species, but 
it may vary in related genera : for instance, in 
Vaccinlum vitis idem, it is on the. outer wall, while 
in Erica persoluict it is towards the centre of the 
tetrad. 

It appears that there is no relation between the 
method of division of the pollen-mother cells 
(simultaneous or successive) and the position of 
the young generative cell. It is only the plasm 
of the grain, which is responsible for trans- 
porting the nucleus to its distinctive place of 
division and for forming vacuoles at other places. 
It is also probable that the distinctive direction 
of the spindle may be due to a polarity ‘of the 
microspore nucleus itself. 

Some of the author’s observations on chromo- 
some behaviour also seem to be of great value. 
Especially interesting is the statement that 
during metakinesis tire re is not only a movement 
of the attachment constrictions to the equator, 
but that the chromosomes themselves ' make 
autonomous movements within the plate so as 
to attain a radial arrangement, or, when there 
is less space (as in G aster la), a similar constant 
position of the long chromosomes. likewise, 
in the early telophase also, the chromosomes 
(especially the long ones) were observed in such 
positions which tended to bring their distal 
ends into the nuclear space and gave the im- 
pression of autonomous movement. 

EL D. Wulff. 
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Indian Museums. 

By E. A. D’abrew. 

( Central Museum , Nagpur.) 


ST provinces in India have their museums 
but it is regrettable how very few of these 
museums have developed a provincial aspect, 
which should be the foremost thought in their 
system of development. 

Recently there has been a tendency to develop 
archaeology only in these museums to the 
detriment of other branches and sections. 
Archaeological museums are certainly the easiest 
to curate whilst biological ones are the most 
difficult. As archaeologists or numismatists are 
frequently in charge of such institutions, it is 
natural that natural history and other sections 
will suffer, although the latter are more popular 
with the general public. 

I visited the Lucknow Museum many years 
ago and was rather struck by the richness of its 
natural history collections which only required 
proper arrangement and labelling to make it into 
a really good show as many good specimens were 
already there. Twenty years later, I visited 
this same museum and found that most, if not 
all the biological collections had disappeared and 
had been replaced by other exhibits, among which 
the only ones of any interest were archaeological. 

The Lahore Museum is purely an art museum 
and, although I have not seen it myself, I ant 
told it is badly ventilated and that the natural 
history section has disappeared long ago ; yet 
the Punjab is extremely rich in animal life 
peculiar to itself. 

I took a peep into the Patna Museum the other 
day. The building was an imposing structure 
and I anticipated seeing a horde of Asokan 
relics, perhaps a whole room devoted to old 
Pataliputra and Maurian art, but I was disap- 
pointed. A fine figure of a 4 chauri ’ bearer, at 
the entrance was all I saw and though this was 
attributed to Asoka’s age, the stone showed no 
signs of age and appeared as if recently carved. 
The natural history section contained practically 
nothing of .local interest although the province 
of Bihar is rich in fauna, not to mention the fauna 
of the Ganges alone. A pair of Pink-headed 
Pucks were the only decent exhibits ; the rest 
consisted of some local, exotic and domestic 
birds, mostly badly mounted with illegible or 
incorrect labels. A good bison head hung on the 
wall but one of its horns was completely des- 
troyed by dermestid beetles. In this ‘ same 
room were also placed Tibetan head dresses, 
paints, paintings, sculptures, etc. 

The Bombay Museum is perhaps the most up- 
to-date, particularly in its natural history section, 
but conditions here are different to what are 
available in most provincial museums. The 
natural history section is backed by a society of 
about 1,000 members interested in natural history, 


many of whom help in an honorary capacity 
and besides, the staff is better paid than in 
most museums. 

One defect I found in most archaeological 
museums is that they do not bring the subject 
home to the layman, nor are the collections 
arranged in a way to make the subject interesting 
and guide books are generally not available. 

Nowadays most colleges teach biology but 
even an elementary display of zoological types 
are non-existent in most provincial museums. 
I once met a post-graduate student in zoology, 
who said his thesis had been on the moths of 
Lahore, yet this same student when shown a 
Uranid moth, pronounced it to be a butterfly !! 

The complaint in most museums is lack of 
funds and mismanagement by those at the head 
through want of proper technical knowledge on 
the subject of museums. Sometimes a few 
persons who perhaps are uninterested and have 
never visited a museum are appointed to select 
a curator and of course the man with the highest 
degree amongst the applicants is selected, although 
he may be quite unsuited for the post. The 
result is that valuable collections already accumu- 
lated are lost or rejected before he gets initiated 
or learns his work. 

Then again a person cannot be an expert in 
all the branches of a museum and it becomes 
necessary to have assistants for certain sections ; 
this prevents neglect in sections in which the 
head of the museum is not much interested. A 
geologist for instance will hardly take an interest 
in ethnology or an archaeologist in zoology and 
vice versa. It is here that the services, if avail- 
able, of honorary workers, who are experts and 
keen on the subject, should be enlisted. Per- 
haps it would be better policy for one man 
to curate a certain section in two or more 
museums. 

Another point which needs development in 
local museums are libraries, laboratories and 
research collections, which should be available 
to the public. There might also be an Inspector- 
General of Museums whose duty it would be to 
go round giving advice and suggestions. 

Visits of the staff to other museums should be 
encouraged, as it may be useful in suggesting 
new ideas, and it should be open even to junior 
members of the staff as well as to directors and 
curators. Museum publications should be en- 
couraged even if they do not profit the museum. 

Lastly the man appointed to a museum should 
be an enthusiast and keen on his subject, and the 
keener he is the more the museum will improve 
unless his energies are damped by those above 
him or by financial stringency. 
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SCIENCE NOTES. 


Need for Research in India on Intergeneric 
Crosses between Brassica and Raphanus . — 
Dr. R. II. Richharia, Agricultural Research Insti- 
tute. Nagpur, writes : — 

Some of our oil seed crops such as mustard and 
rape belong to the genus Brassica. The inter- 
generic crosses between this genus and Raphanus to 
which radish belongs have been of great interest in 
recent years especially in demonstrating the experi- 
mental production of new species and genera by 
hybridisation. They are important not only 
from purely scientific point of view but from 
economic view-point as well. The interesting 
Radish-cabbage hybrids, (Karpeclienko. 1921- 
27 : Richharia, 1980) Rapliano-brassica, are well 
known (see photograph)* 1,2,3 In F 2 from this 
cross, Raphanus salivas (Radish) x Brassica 
olnracea (Cabbage Brussels sprout, etc.) several 
types of polyploids originate, of which only 
tetraploids are very fertile and constant. These 
hybrids are quite huge and vigorous. Their 
leaves can be used as fodder and fruits as 
vegetables. During the year 1981—35 a few 
hybrids could withstand the extreme winter of 
England (Cambridge), thus were biennial. It is 
quite possible that under favourable climatic 
conditions they may be made perennial. In 
India the question is whether they will be able 
to survive through the hot season. Experiments 
from this point of view have been started on 
this experimental station. 



& A 

Fig. 1 . — Fruits irom Tetraploid Raphanobrassica 
{Raphanus sativus X Brassica olcracca). 

{a) A single fruit. The upper half (nearly) is radish 
part and the lower, cabbage. 

(b) A branch with feebly developed fruits. 

Species such as B. Carinata (Abyssinian 
mustard), B. ehinensis. etc., also easily cross 
with Radish (eg/., K arpcchenko, 1929 ; Tarasawa 
and Slum otomai, 1928; Tarasawa, 1933, etc )„ 4 >5,<; 
But generation in all these crosses is extremely 
sterile. Occasionally a few seeds may be ob- 
tained which in F 2 produce different types of 
polyploids. Tt is quite possible that " if the 
different Fj \s are grown under various controlled 
and natural environmental conditions important 
results may be obtained. 


1 Karpeclienko, J. Genet., 1924, 14, 375. 

2 Kaipechenko, Bull. App. Bol. ami Plant Breeding , 
1927, 17(3), 305. 

3 Richharia, R. H., Cytological Investigation of Raphanus 
sativus, brassica oleracea and their F x and Fo hybrids. 
(In press.) 

4 Karpeclienko, Bros. U.S.S.R. Congr. Genet., 1929,2, 277. 

5 Tarasawa and Shimotomai. Abstr .. Tat>. T. Bot... 1928. 


These crosses also open a very promising line 
of research from the bio-chemical point of view. 

The purpose of the above note is to invite the 
attention, of scientific workers to the possibility 
of utilising intergeneric crosses between Brassica 
and Raphanus as experimental material. 

* * * 

Dr. T. S. Wheeler has returned from leave 
and resumed charge of office as Principal, Royal 
Institute (of) Bombay. 

:|: * * 

A Note on a Few Rusts from Kolagaon 
(Nagar District). — Prof. S. A. Parandekar, 
Rajaram College, Kolhapur, writes : — 

Rusts are so common in our fungus flora; by their 
coloured spots specially on the leaves that they 
are conspicuous enough to the “rust -collectors 5 ’. 

During a casual visit to Kolagaon (about 15 
miles from Kopergaon Railway Station on Poona- 
Dhond-Manmad Line) in October last, the follow- 
ing three rusts were collected and identified ; 
the identification was later confirmed by 
Dr. Sydow of Berlin. As these forms are not 
reported so far from the same locality, it was 
thought worth while to do so. 

1. Uromyc.es Aloes (Oke.) P. Magn. on leaves 
of Aloe vera plants growing on the banks of the 
river “ Ilmbri ” and near by. In this case it 
was confirmed by observations that the fungus 
remains dormant during the hot weather and 
produces the spores in spring and winter on the 
leaves which apparently look healthy and the 
infection occurs immediately after the spores 
mature — a view already expressed with some 
doubt by Ajrekar and Tonapv, 1 who have reported 
the fungus previously from Talegaon (Poona 
District). The same rust is also reported pre- 
viously from Coimbatore. 2 3 4 5 

2. Puccini a heterospora Berk and Curt, on 
Sid a spinosa growing in large numbers in the 
vicinity of the P. W. I), bungalow ; this is pre- 
viously reported from Poona, Dharwar, Mysore 
and Berars. 2 

3. Uromyces commelinm (Oke.) on Connuelhm 
Forskalcvi , Vahl., Enum. growing on the bank 
of the irrigation canals (Godavari — Right Bank) ; 
this is previously reported on CommeUnu benyha- 
lensis , C. obi i qua and Cynotis species elsewhere. 2 

si: Jjs *> 

Expedition to Mount Nanda Devi. — On 
August 29, the members of the Joint British- 
American Expedition led by Prof. Graham 
Brown climbed for the first time Nanda Devi, 
the highest peak (25,060 ft.) in the British 
Empire. The members of the Expedition con- 
sisting of seven experienced mountaineers, left 
Ranikhet on the first stage of the journey on 
July 14th. It was calculated that the party 
would take about three weeks to reach the base 
camp at the foot of the Naini Tal gorge. 

According to an account published in States- 
man (Sept. 13th) Messrs. Tillman and Eric 
Shipton first achieved in 1934 the feat of pene- 
trating into the basin of Nanda Devi. According 
to Mr. Ruttledge “ Nanda Devi is guarded by 
a 70-mile barrier-ring on which stand 12 measured 
peaks, over 21,000 feet high and which have no 
depression lower than 17,000 feet except in the 
west where the Rishi Ganga rising at the foot of 
Nanda Devi and draining an area of some 250 


1 Airekar and Tonapv, fount . Ind . Bot. Soc.„ Sept. 



October 1936 ] 


CURRENT SCIENCE 


229 


sq. miles of ice and snow lias carved for itself 
what must be one of the most terrific gorges in 
the world ; two internal ridges converging from 
the north and south upon the river form the 
curtains of the inner sanctuary with which the 
great mountain soars up to 25,(500 feet.” This 
defence had previously defeated Dr. Longstaff, 
Dr. Sommervele, General Wilson and Mr. Hugh 
Ruttledge. Messrs. Tillman and Shipton entered 
and left the basin in 1934 by the Rishi Ganga 
and in the same year reached it again by the 
same route to emerge by the Sunderdhanga col 
and valley on the southern rim, after climbing 
a considerable distance up the south face of 
Nancla Devi herself. 

The triumph of the Expedition is not a little due 
to the quick movement made possible by the light 
luggage with which they had provided themselves. 

* * # 

Siniolehu Conquered by German Climbers. — 

Yet another triumph of Himalayan Expedition 
was achieved by the German climbers on Sep- 
tember 23rd, when the party led by Herr Paul 
Bauer reached the summit of Siniolehu (22,020 ft.). 
The summit was reached at 2 p.m. The last 
part of the climb from a height of 21,300 ft. up 
to the summit provided very difficult climbing. 
The expeditionists hope to climb some of the 
neighbouring hills. 

* * * 

North America’s Highest Peak.— In a series 
of four flights from the Pan American Airways 
base at Fairbanks, Alaska, Mr. Bradford Wash- 
burn, leader of the National Geographic Society’s 
Mt. McKinley Expedition, succeeded in photo- 
graphing a vast expanse of the rugged terrain 
between Mt. McKinley and Mt. Hayes. 

The pictures reveal the highest territory under 
the American flag. They also mark the first, 
use, in the region, of infra-red ray photography, 
which makes it possible for the same photograph 
to show the town of Fairbanks and the white 
summits of Mt. McKinley and its related peaks 
projecting above the horizon more than a hundred 
miles away across a haze-obscured plain. 

The infra-red photographs show why Mt. 
McKinley can claim one of the greatest heights, 
from top to bottom, among the world’s moun- 
tains, since it rises 20,000 feet from a level plain 
almost without foothills. Mt. Everest although 
29,000 feet above sea-level, actually rises only 
about 10,000 feet above a lofty plateau region. 
Because of its near Arctic latitude, Mt. McKinley 
has a very low timber line and is forbiddingly 
barren. Its expanses of snow and glacier "do 
not completely cover all its jagged rocky ridges. 

After flying 500 feet above the top of Mt. 
McKinley, despite dangerous air currents, and 
circling the peak several times Mr. Washburn 
flew straight along the axis of the mountains, 
taking close range photographs in pairs, stereo- 
scopic fashion, at intervals of a minute. He thus 
obtained a progressive series showing the various 
peaks in their true relations to one another. 

Photographs of Mt. McKinley reveal a giant of 
almost unrealizable magnitude massive to the 
very top. Its steeply sloping western face has 
been called the world’s highest cliff — an almost 
sheer drop of over three miles. The southern 
side, however, is perhaps more impressive, 
although only about two miles deep, its wall is 
perpendicular. Only three expeditions have been 
known to scale Mt. McKinley. 


South Indian Epigraphy.— The annual report 
for the South Indian Epigraphy for the year 
1932-33 just issued, chronicles the activities of 
the special branch of the Archaeological Depart- 
ment, interested in the decipherment of inscrip- 
tions discovered in South India. During the 
years an intense survey in selected parts of the 
Madras Presidency and Bombay — Kamatak was 
carried out ; COO inscriptions were copied in 133 
villages, the actual number of villages inspected 
being over 350. 

Several inscriptions refer to the Pallava Kings 
of Conjeevaram and these throw interesting 
sidelight on the ancient social customs and 
beliefs- The existence of several unknown kings 
of the Ohanukya dynasty in the Northern Circars 
can be inferred from the inscriptions found in 
the Gan jam and Godavari Districts, and a revised 
genealogy of the Kona-Haihaya chiefs of the 
Andhra country has been given. 

* * 

State Aid to Industries. — A review of the 
efforts that have been made by the Govern- 
ment of India to stimulate industries, has 
been published as a /b Untin of the Industries 
and Labour Department of the Government of 
India. The review covering the period 1928- 
1935 has been prepared by Mr. N. Mahadeva 
Ayyar, i.c.s., and forms a sequel to a similar 
review V The State and Industries ” by Mr. A. G . 
Clow for the years 1920-1928. 

Technical and Industrial Education . — The 
stress of unemployment among the middle 
classes has brought home to parents and sons 
alike the increasingly small value from the 
pecuniary point of view of the purely literary 
type of education imparted in schools and colleges 
and the imperative necessity of seeking new 
fields of employment in the industrial world. 
The gradual development of industry has steadily 
widened the effective demand for the services of 
those who have received industrial training and 
has thus stimulated the expansion of schools and 
colleges to meet the need. A large number of 
technical and industrial schools have come into 
being throughout India and numerous scholar- 
ships have been instituted to encourage students. 

Cottage Industries . — The Handloom industry 
is not confined to the class of hereditary weavers. 
It provides a subsidiary occupation to the agri- 
culturist at the season when work on the field 
is slack. In order to develop this industry, the 
Government of India decided to spend to the 
extent of 5 lakhs of rupees every year for a period 
of 5 years, and schemes were formulated and 
discussed. These schemes provide for improve- 
ments in marketing, appointment of technical 
experts and supply of materials at cheap rates. 
Similar action was taken by the Government 
with a view to assist the silk industry, and an 
annual grant of Rupees one lakh for five years— 
1935-40-was made. An Imperial Sericultural Com- 
mittee was set up, which met in 1935 to scruti- 
nise schemes submitted by local governments. 
More recently, the Government has taken ari 
important step to aid the cottage and small scale 
woollen industries by making a special grant C of 
Rupees five lakhs spread over five years and a 
Special Woollen Industry Committee has been set 
up to advise the Government of India on the 
question of allotments. The crux of the problem of 
developing cottage industries is to find a suitable 
market for the products. Accordingly, the 
Question of efficient nm/rkAti-no- 
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handloom products was thoroughly studied and 
promising schemes based on co-operative effort 
have been adopted. An important feature of 
the development of cottage industries is the 
exhibitions organised by Government depart- 
ments. Besides these, numerous publications 
have been ushered in, to disseminate commercial 
intelligence and useful surveys of different indus- 
tries are being undertaken. 

The Governments of Madras, the Punjab and 
the United Provinces have made several success- 
ful efforts to develop the hydro-electric resources 
of the country, thus making provision for cheap 
power for industrial consumers. 

One of the most outstanding events of the 
period under review has been the establishment 
of the Industrial Research Bureau, by the Govern- 
ment of India, which has already undertaken a 
heavy programme of work and is contributing 
valuable observations on industrial methods. 

The record also deals with the fiscal measures 
adopted by the Government for assisting indus- 
tries. Among articles receiving protection are 
paper, salt, matches, wheat, silver thread and 
wire, silver plates and like manufactures, 
magnesium chloride, etc. The policy regard- 
ing iron and steel, cotton and other textiles, 
and sugar is also dealt with. The Government 
is further affording all possible encouragement 
to the development of industries in India by 
giving a definite preference in making purchases 
for articles of indigenous manufacture. 

An exhibition of Indian manufactured arti- 
cles has been organised in the Imperial Secre- 
tariat Buildings, New Delhi, for bringing pro- 
minently to the notice of indenting authorities 
and the general public the standard of quality 
attained in certain industries. 

* * ❖ 

Nature reports that Dr. John Henry Hutton 
well known in India as the author of the monu- 
mental Census Report of 1931, has been appointed 
a Lecturer in the Faculty of Archaeology and 
Anthropology in the University of Cambridge 
for a period of three years as from October 1st. 
Dr. Hutton entered the Indian Civil Service in 
1909 and during the 27 years of his service he 
had ample opportunities to come into contact 
with the peoples of India. He made a special 
study of the ethnography of the Nagas of Assam, 
the results of which study have been in- 
corporated in two monographs published under 
the auspices of the Government of Assam. His 
Census Report published in 1933, is a remarkable 
document which has ensured for him a promi- 
nent place among the scientists as an expounder 
of the racial history of India. He was General 
President of the Indian Science Congress, 1935, 
and President of the recently formed Indian 
Anth ropologi cal Institute . 

* * * 

Malaria and Nutrition . — Nature announces 
that at a meeting of the Council of the Royal 
Society held in July, it was decided that the 
whole income together with the invested income 
of its Medical Research Funds should be employed 
for a period of 5 years on a scheme of laboratory 
research on Malaria to be conducted in England, 
and a field enquiry into malnutrition in India. 
Lieut. -Col. J. A. Sinton, lately Director of the 
Malaria Survey of India, has been appointed to 
conduct the first part of the malaria programme. 
He will work in the laboratories of the Malaria 
Therapy Centre at Horton. 


Dr. Curgel Wilson has been appointed to con- 
duct the Malnutrition Survey of India in collabora- 
tion with Dr. Aykroyd, Director of the Nutritional 
Research Institute, Ooonoor. The problem of 
malnutrition in India is one of the major problems 
(see Current Science , 1935, 4, 75) requiring 

immediate attention and it is hoped that the 
survey which will be concerned chiefly with the 
incidence of malnutrition among school children 
and the dietary habits of groups of families in 
the districts where the children live, will be to the 
lasting benefit of India. 

Dr. H. 8. Rao of the Zoological Survey of India 
received a specimen of Hippocampus kwla 
Bleeker, 6 inches long from the vicinity of Port 
Bonnington, North Andamans, where it was 
collected by Mr. M. Balasubramanian of the 
Forest Department on the 2nd July 1930. The 
fish was caught on the southern shore of the 
Steward Sound not far from Mangrove Island in 
a fishing net along with sardines in about 3 
feet of water over a sandy bed. According to 
the information supplied by the collector the 
local Andamanese know this fish casually and 
only from deep water, while the Burmese settlers 
believe that paste made with this fish is an anti- 
dote for snake and centipede venom. 

This sea-horse is a littoral species widely 
distributed along the tropical coasts of the Indian 
and Pacific Oceans as far east as the Hawaiian 
Islands north of Japan. The observation that 
a paste prepared from the “ Godha machi 55 
( Hippocampus ) is an effective cure for snake or 
centipede bite is new and well worth recording. 

* * * 

Nitrogen Transformations in the Soil. — 

Addressing the Society of Biological Chemists, at 
Bangalore, on “ Nitrogen Transformations in the 
Soil,” Prof. N. R. Dhar of Allahabad stressed 
the importance of molasses as an effective means 
of increasing the nitrogen content of Indian 
soils, which as a class are poor in this essential 
constituent when compared to soils of temperate 
and cold climates. The excessive heat and mois- 
ture of the tropics which account for the rapid 
depletion of soil organic matter and loss of 
nitrogen, could be utilised to help nitrogen 
fixation and augment the nitrogen reserves 
of the soil through the application of 
molasses. In the rapid photochemical and 
bacterial oxidation of molasses, large amounts 
of energy are set free, which result in the pro- 
duction of ammonia and nitrates. Application 
of molasses 2 or 3 months before sowing and 
subsequently ploughing 3 or 4 times, has been 
found to give greatly increased yields from rice, 
sugarcane, etc. Another important observation 
of Dr. Dhar is the great utility of molasses in the 
reclamation of alkaline soils. In this respect, 
molasses appears to be more effective than 
gypsum or powdered sulphur and requires a 
much shorter time to show results. Alkaline 
lands have been successfully reclaimed in different 
parts of the United Provinces and of Mysore by 
the application of molasses and crop yields ob- 
tained where no vegetation grew before. 

* * * 

Manufacture of Liquid Chlorine in India. — 
Under the auspices of the Technological Associa- 
tion, University of Bombay, Mr. G. S. Gulrajaney 
read a paper on ‘The Possibility of Liquid Chlorine 
Manufacture in India/ on the 28th September. 
The present demand for liquid chlorine. 
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is estimated at 360 tons per annum, valued 
at 2J lakhs of rupees. The principle use of 
liquid chlorine is for bleaching bamboo pulp. 
About half the quantity is used up in Bombay 
and there is ample scope for installing a plant, 
with a daily output of 1,000 to 1,500 lb. of 
liquid chlorine. The capital requirements for 
such a concern is estimated at 20 lakhs of rupees 
and it is expected that it will be able to pay a 
dividend of about 10 per cent. The product 
can be marketed at 3“as. per lb., as against 5 as. 
per lb. at which the imported article is sold. 

; i-' * * 

The Problem o£ Trisection of Any Angle. — 
(By Sri Niwas Asthana). — By using an elaborate 
set of constructions, the author believes that lie 
has successfully solved a classical problem. ITis 
proof, published about two years ago, in the 
form of a pamphlet was not accepted, and he 
has now made an attempt to correct the mistake 
in his proof. Unfortunately, a mistake occurs 
in the very same place, only under different 
wordings. 

The problem is closely allied to the problem of 
solving a cubic equation by means of quadratic 
Surds only, and it is known that the problem 
is insoluble “if in our constructions we restrict 
ourselves to the use of circles and straight lines, 
that is, to Euclidean Geometry ” (W. W. R. Ball, 
Short History of Mathematics , p. 37 ; also refer to 
J. W. A. Young, Monographs on Modern Mathe- 
matics, p. 361). 

Mr. Sri Niwas Asthana is a schoolmaster 

gifted with remarkable enthusiasm and “ geo- 
metrical patience,” and would surely be able to 
do interesting work if he attempts other problems 
instead of worrying himself about an insoluble 
X^roblem. 0. N. S. 

* * * 

An important event connected with the recent 
meeting of the British Association at Blackpool 
is the amalgamation of the British Science Guild 
with the Association. 

* * * 

The foundation of the British Science Guild 

in 1905 was primarily due to the efforts of Sir 
Norman Lockyer, the celebrated founder of 
Nature. Lord Haldane was its First President. 
The Guild’s aim is to influence public opinion 
and to promote closer contact between science 
on the one hand and social problems and public 
affairs on the other. Since the Association has 
also pursued the same aim in recent years it was 
considered desirable to incorporate the Guild 
witli the British Association. 

# : ! ; J|: 

The Geological, Mining and Metallurgical 
Society of India. — The Twelfth Annual Meeting 
of this all- India body was held at Calcutta, the 
Society’s headquarters, on 24th August. Prof. 
N. P. Gandhi, the President, delivered an address 
on India’s drift without a mineral policy. 

During the year 1935-36, the Society held 8 
ordinary meetings for reading and discussing 
scientific communications, and 9 Council meet- 
ings for transacting ordinary business. Among 
the important steps taken by the Council, men- 
tion may be made of the addition of a Review 
Section to the Quarterly Journal of the Society. 
The Society has kept up its usual level of activity, 
and its Journal has maintained a high standard. 
As many as 16 papers were published in the 
Journal mostly pertaining to Geology. It is 
hoped that papers dealing with Mining and 


Metallurgy will find place in the Quarterly Journal , 
the official expositor of the activities of the 
Society. 

* * * 

The National Academy of Sciences, India. 

At the Ordinary M onthly Meeting of the Academy 
held on 15th September 1936 the President 
announced that the Imperial Council of Agri- 
cultural Research has made an annual grant of 
Rs. 500 for a period of three years to the National 
Academy of Sciences, India, to meet the publica- 
tion expenses of the Academy. 

At the same meeting, Mr. B. K. Bhatnagar, 
B.sc. (Allahabad) and Mr. Hrisliikesha Trivedi, 
M.sc. (Lucknow) were elected Members. 

Calcutta Mathematical Society. — Atthemeet- 
ing of the Society held on the 5th, Mr. H. N. 
Gangully, M.A. (Patna) and Mr. N. Chatterjee, 
m.a. (Bankipur) were proposed for election as 
ordinary members. 

* * * 

Sir Edward Poulton, Emeritus Professor of 
Zoology at Oxford, the well-known entomologist 
and Darwinian, has been elected President by 
the British Association for the Advancement of 
Science for 1937. The meeting ’will be held at 
Nottingham from September 1 to 8. 

News has been received that Dr. B. S. Guha 
of the Indian Museum, Calcutta, has been elected 
a member of the Comite International de Prepa- 
ration Scientifique of the Institut International 
D’Antliropologie. He has also been recently 
elected a member of the Comite Permanent de 
Recherches pour la Standardisation des methodes 
anthropologiques of the Congress International 
Des Sciences anthropologiques and is on the 
Executive Body of the section dealing with 

anthropometry. 

He * x 

Dr. Habib Abdur Hafiz is confirmed as Assistant 
Superintendent of the Zoological Survey of India. 

^ H* V 

Dr. S. S. Bhatnagar has returned to India after 
his European tour, in which he represented the 
University of the Punjab at the Empire Universi- 
ties Conference. 

* * * 

In the death of Monsieur Paul Kestner 
(h. 1S64) the scientific world is deprived of an 
eminent chemical engineer and industrial chemist, 
gifted with great inventive ability. He was the 
Founder of the firm of Paul Kestner at Lille, 
the name of which was subsequently changed to 
Societe Anonyme Appareils et Evaporateurs 
Kestner. His inventions cover a very wide 
field ; mention may be made of the improvement 
of lead chambers in sulphuric acid manufacture, 
fans to deal with corrosive acid fumes, and the 
well-known Kestner Evaporators. After the 
Great War, Paul Kestner occupied himself with 
researches in agriculture and vegetable physiology. 

* * * 

Announcements : 

The King George Thanksgiving (Anti-Tuber- 
culosis) Fund Committee has decided to hold the 
next post-graduate course for training in tuber- 
culosis at the All -India Institute of Hygiene and 
Public Health, Calcutta, from the 4th to the 30th 
January, 1937. The number of students will be 
limited to 25 as a greater number cannot be 
dealt with effectively for demonstration and 
clinical purposes. Selected candidates will be 
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paid by the Thanksgiving Fund second class 
return railway fares from their stations to 
Calcutta and back subject to a maximum of 
Rs. 100, the balance being met by the candidates 
themselves or their employers. 

Medical men, whether private practitioners or 
in the service of a government, railway, munici- 
pality, etc., are eligible to apply. Applications 
should be submitted by the 1st November 1980, 
in the prescribed form, which can be obtained 
from the Organising Secretary, King George 
Thanksgiving (Anti-Tuberculosis) Fund, from 
20, Talkatora Road, New Delhi. 

Applications should reach Dr. A. R. Mehta, 
the Organising Secretary of the Thanksgiving 
Fund, by the 1st November 1980. Those 
received after this date will not be entertained. 
* :|: * 

Imperial Council of Agricultural Research. — 
Applications arc invited for the award of prizes, 
during 1987, for improvements in Machinery for 
Preparing Crops for Market , for Food or for 
Storage. 

On the 7tli June 1982, it was announced that 
the Imperial Council of Agricultural Research 
would award annually one Gold and two or three 
Silver Medals for improvements of distinct merit 
in the science and art of agriculture and animal 
husbandry of an all-India importance and that 
awards would be made each year in one of the 
five groups, viz., (1) Veterinary Scientific Instru- 
ments and Appliances (1981). (2) Dairying and 

care of animals (1985). (8) Field Implements 

and Appliances (198b). (4) Machinery for Pre- 

paring Crops for Market, for Food or for Storage 
( 1 987). (5) Water Gifts (1988). 

Entries will be submitted in the first instance 
to the Provincial Agricultural Research Com- 
mittees which will forward to the Council those 
which they consider suitable with a description 
of entries that have been rejected. 

All entries for the award should reach the 
Secretary, Imperial Council of Agricultural 
Research, through the proper channel not later 
than 1st December 198b. Entry forms and the 
conditions to be fulfilled can be obtained from 
the Secretary, Imperial Council of Agricultural 
Research, Simla. 

We acknowledge with thanks receipt of the 
following : — 

“The Agricultural Gazette of New South 
Wales,” Vol. XLVri, No. 9, Sept. 193b. 

“Journal of Agricultural Research,” Vol. 53, 
No. 1, July 193b. 

“Indian Journal of Agricultural Science,” 
Vol. VI, No. 4, Aug. 193(5. 

“Monthly Bulletin of Agricultural. Science and 
Practice,” Vol. 27, No. S, August 1930. 

Dominion of Canada, Department of Agri- 
culture : National Research Council — 

“The Comparative Feeding Values for Poultry 
of Barley, Oats, Wheat, Rye and Corn.” 

“The Philippine Agriculturist,” Vol. XXV, 
No. 4, September 1936 and Index for first 20 
volumes. 

“The Allahabad Parmer,” Vol. X, No. 5, 
August 1936. 

“Journal of the Royal Society of Arts,” 
Vol. LXXXIV, Nos. 4370-4374. 

“Biochemical Journal,” Vol. 30, No. 8, Aug. 1936. 

“Chemical Age,” Vol. 35, Nos. 895-S99. 

“Journal of Chemical Physics,” Vol. 4, No. 9, 
September 1936. 
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“Journal of the Indian Chemical Society.’’ 
Vol. 13, No. 8, August 1936. 

“Beri elite der Deutschen Chemischen Gesell- 
schaft, ” Vol. 69, No. 9. 

“Journal de Chemie Physique,” Vol. 33. 
Nos. 8-9, August- September 1936. 

“Experiment Station Record,” Vol. 75, No. 2 
August 1936, and Index to Vol. 73. 

“Transactions of the Faraday Society.” 
Vol. XXXII, Pt. 9, September 193b. 

“ Indian Forester, ” Vol. LX I T, No. 10, Oct. 1 936. 

“ Forschungen nnd Fortschritte, ” Vol. 12 
Nos. 26-27. 

Government of India Publications : — 

“Monthly Statistics of Production of Certain 
Selected Industries of India” (Department 
of Commercial Intelligence and Statistics), 
No. 3, June 193b. 

“Annual Report of the Imperial Council 0 f 
Agricultural Research for 1935-36.” 

Indian Meteorological Department, Scientific 
Notes, Vol. XXIV, Part VI: “Typhoons 
and Indian Weather.” 

“Indian Trade Journal,” Vol. CX.X1I, Nos. 
1577-1580. 

Report of the Llaffkine Institute, Bombay, for 
1932-35. 

Annual Report of the A 11- India Institute of 
Hygiene and Public Health, Calcutta, 1985. 

University of Illinois Publications, Vol. 33, 
No. 42 — kt A Study of the Reactions of Various 
Inorganic and Organic Salts in Preventing Scale 
in Steam Boilers.’’ 

League of Nations Publications — “The Problem 
of Nutrition, Vol. IV — Statistics of Food Produc- 
tion, Consumption and Prices.” 

“Marriage Hygiene,” Vol. TIT, No. 1, Aug. 1936. 

“Journal of the Indian Mathematical Society,” 
Vol. II, No. 3, 193b. 

“The Calcutta Medical Journal, ” Vol. 33, No. 3, 
September 1936. 

“Medico-Surgical Suggestions,” Vol. 5, No. 8, 
August 1936. 

“ Electro technics, ’’ No. 9, April 1936. 

“ Review of Applied Mycology, ” Vol. 15, No. 8, 
August 1936. 

International Institute of Agriculture — “Biblio- 
graphy of Tropical Agriculture, 1935.” 

“Journal of the American Museum of Natural 
History,” Vol. 38, No. 2, September 1936. 

“Journal of the Bombay Natural History 
Society,” Vol. 38, No. 4. 

“Nature,” Vol. 138, Nos. 3486-3,190. 

“Journal of Nutrition,” Vol. 12, Nos. 2-3. 

“Indian Physico-Mathematical Journal,” Vol. 
7, No. 2, September 1936. 

“Canadian Journal of Research, ” Vol. 14, No. 8. 

“Journal of Research, National Bureau of 
Standards,” Vol. 16, No. 2. 

“Scientific American,” Vol. 155, No. 4, Oct. 1936. 


Catalogues : 

“Monthly List of Books on Natural History and 
Science,” September 1936 (Messrs. Wheldon & 
Wesley, London). 

“ Mitteilungen liber Neuersclieinungen und 
Fortsetzungen, ” 1936, No. 4, Sejotember (Messrs. 
Verlag von Gustav Fischer in Jena). 

“Bell’s Miscellany, Autumn Books,” 1936 
(Messrs. G. Bell & Sors, Ltd.). 

“Cambridge Autumn Books, 1936” (The Cam- 
bridge University Press). 

“Balopticons and Accessories” (Messrs. Bauscli 
& Lomb, Rochester, N. Y.). 
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ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences. 

September 1936. SECTION A. — I. Z. Saiyed 
and D. D. Kanga : Chemical Examination of the 
Fruits of Solanum xanthocarpum. S. Chowla : 
Pillai's Exact Formula 3 , for the Number g( n) in 
Waring' s Problem. N. S. Nagendra Nath : 
The Visibility of Ultrasonic Waves and Its Periodic 
Variations. — A general theory has been developed 
and it is shown that the periodic visibility is 
characteristic of any general periodic supersonic 
wave. R. D. Gupte: Distribution of Tempera- 
ture and. Vapour Pressure in the Neighbourhood 
of a Water-Surface. — With wind speeds varying 
from 0 to 21 metres per second, when the water- 
surface was warmer than air, there were conspi- 
cuous fluctuations of temperature above the 
water-surface, the maximum fluctuations being 
at a height of about 1 cm. from the surface. 
S. Siddiqui, R. II. Sid d iq u i and S. K. Sharma : 
Studies in the Conessine Series. Part 11 . — 
Relationship between N-Stability and Pharmaco- 
logical Action of Conessine and Iso-Conessine. 
T'. S. Wheeler : On the Theory of Liquids. 
Part VI. — The Rate of Reaction in Liquids . 
Part VII. — Diffusion and Vapour Pressure Phe- 
nomena. S. Niyogy : Organo- Metalloid Com- 
pounds. Part's I and. II. — Stibinic acids 
corresponding to the trypanocidal arsenic com- 
pound “ Albert 102,” have been prepared and 
their physiological action examined. V. Gana- 
pathy Iyer: On the Maximum Modulus Curves 
of Holomorphic Functions. Ch. V. .Togarao : 
An Optical Investigation of Some Indian Oils. 
I. — Depolarisation of the Scattered Light. — The 
oils studied showed a depolarisation factor of 
100% with incident light horizontally polarised, 
thus behaving as normal liquids. Satya Pra- 
kash : On N on- Spherical Nature of Colloidal 
Particles in Relation to the Formation of Jelly 
Structure. — It is shown that many of the well- 
known jelly forming sols do not exhibit magnetic 
birefringence. The case of mercuri-sulphosali- 
cylic acid sol has been studied in detail. ('■. S. 
Yen katesw aran : The Raman Spectra of Sul- 
phur and Phosphorus. Part I. — Polarisation and. 
Molecular Structure. — From the polarisation stu- 
dies, it is concluded that the P 4 molecule is 
tetrahedral while the S s molecule is considered 
to be a symmetrical puckered ring made up of 
two squares of four atoms each, one square 
placed at 45° with respect to another. JB. 8. 
Madhava Rao : Ring -Singularity in Bonds 
Unitary Theory — I.— An elementary particle is 
considered as a ring-singularity. B. S. Madhava 
Rao : A Theorem on Action Functions in Born's 
Field Theory. 

September 1936. SECTION B.-H. R, Bhargava: 
The Life-History of Chenopodium album Linn. — A 
fairly detailed description of the life-history 
of one member of the family of the Chenopo- 
diacese has been provided. R. P. Asthana: 
Antagonism in Fungi as a Measure of Co?itrol 
in ‘ Red-Leg ' Disease of Lettuce. — The parasitic 
vigour of Botrytis cinerea can be suppressed 
by a number of fungi of which Trichoderma 
lignorum and Phoma sp. are particularly effective. 
The filtrates of the medium in which these fungi 
thrive, produce the same effect, thus suggesting 


that the action is due to staling products. 

L. Rama Rao : The Deccan Traps. — A brief 
review of the present knowledge of the Deccan 
Traps has been furnished and a new interpretation 
of the mode of their accumulation and biological 
history given. B. S. Kadam : Genic Analysis of 
Rice. I. Grain Shedding. — Studies on the crossing 
of a wild rice which sheds its grain completely 
with a Burmese variety, Paungbalaung 3, which 
is a non-shedder, show that this character is 
completely dominant and is caused by the dupli- 
cate genes Slq and Sh 2 . Beni Charan Maiiendra : 
On Two Collections of the Ophidian Genus , 
Oylindrophis Wagler. — The distinctive features 
generally recognised between the three species of 
Cylindrophis Wagler do not stand the test of a 
thorough and intensive scrutiny of a representa- 
tive collection. A new key for this genus is 
furnished. M. S. Rand haw a*: Three New Species 
of Zygnema from Northern India. — The reproduc- 
tive phase of the three remarkable species of 
genus Zygnema studied shows many peculiarities. 

M. S. Randhwa : A Note on Some Attached Forms 
of Spirogyra from the Punjab. Beni Charan 
Mahendra : Contributions to the Bionomics , 
Anatomy, Reproduction and Development of the 
Indian House-Gecko , Hemidactylus flaviviridis 
Ruppel. Part I. 

The National Academy of Sciences, 
India : 

September 15. 1936. — -Binayendra Nath Sen : 
On the Direct Formation of Iodides and the Dis- 
tance of the Closest Approach of Atoms of Iodine. 
R. K. Siiastry : Theorems Connecting Different 
Classes of Self -Reciprocal Functions. Ram Behari : 
Curved Asymptotic Lines of Ruled Surfaces. 


Indian Mathematical Society: 

Ram Beiiari : Generalisations of the Theorems 
of Malus-Duphu Beltrami and Ribaucour in 
Rectilinear Congruences. — The generalisations refer 
to the pitch of the pencil at any ray of the congru- 
ence, — a concept which has been defined and 
discussed in a previous paper by the author, 
published in Journ. Incl. Math. Soc ., Vol. I, No. 4. 
Ditrga Prasad Banerjee : A Note on the Zeros 
of Parabolic Cylinder Functions of the Second- Kind. 

Let E u (,r) = ± e*™ i \J'2i t T(n + l)x 
I >-//-! (=FuO 

where the upper or the lower sign is to be taken 
according as I (ru) > 0 or I (x) < 0, and where 
D/z (?) is the familiar cylinder function. When 
x is not real and n is a positive integer, E n (,r) 
has been shown by Dr. Watson to be equal to 


f e _ 


dz 


Mr. Banerjee proves in this paper the following- 
theorem : — 

The functions E n (x) and E u+m (x) have no 
common zeros, n -f 1 being not a negative 
integer, and m being a positive integer. V. G ana- 
pathi Iyer : On Integral Functioris of Finite 
Order Bounded at a Sequence of Points. — Another 
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paper extending the results of the previous paper 
in Journ. Ind. Math. Soc. y Vol. II, No. 1. 
(Miss) S. Panicajam : On Eiders $>- Function and Its 
Extensions . — The author uses a logical argument 
developed by I)r. R. Vaidyanathaswamy in his 
paper in Proc. Ind. Acad . Sci Vol. II, No. 1, to 
obtain the values of the familiar & (n) in the 
theory of prime numbers, and to the generali- 
saions of this function by Jordan, Schemmel 
and Lucas. She also works out a further generali- 
sation which will include Jordan’s function as a 
special case. If J rs (n) denotes the number of 
sets of r integers n) whose sth greatest common 
divisor (a concept introduced by R. Vaidyanatha- 
swamy in his paper loc. cii.) is prime to n, then 
the author establishes that 

J„(„) -n'[l -/•„{£)] !>-/,>(£)] — 

[* ~r)] 


where 

frs ( x ) = (') -r r ' 1 0 - x ) + .... 

+ ( ' ) ( ! - x) S ~K 

l 7 


Society of Biological Chemists, India: 

September 1936. — T. R. Bhaskaran : The 
Mechanism of Biological Nitrogen Fixation. (Miss) 
Iv. Bi-iagvat : The Digestib ility of Caserns in Their 
Natural and Artificial Environments. Dewan 
Bahadur Sir T. Vijayaraghavacharya : Agri- 
culture and Population. A. Venkatasubban : 
Some Colloid, Chemical Aspects of Paint Manu- 
facture. M. Sreenivasaya : The Present Status 
of the Spike Problem of Sandal. Dr. N. R, Dhar: 
Nitrogen Transformations in the Soil. 


UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


University of Calcutta: 

The Calcutta University has taken on hand 
the proposal for introducing a degree in architec- 
ture. A Committee of the Board of Studies in 
Engineering has been appointed for drawing up 
the° rules and regulations for the institution of 
such a degree as also the courses of studies for the 
same, as an extension of the Intermediate course 
of studies in Engineering. 

Major A. C. Chatterjee, i.m.s., has been invited 
to deliver a course of lectures as Basantu Lecturer 
of the University for the year 1936 on “The 
Problem of Malaria in Bengal”. 

Essays for the award of Basanta Medal for 1936 
should be submitted before the 30th April 1937. 
The subject selected is “Bengali Diet — Its Effects 
on Health”. 


Osmania University: 

Five Research Scholarships each of Rs. 75 
per mensem, tenable for two years have been 
awarded by the University for Post-M.A. and 
M.Sc. work this year. Dr. M. Qureslii, Head of 
the Department of Chemistry, has been appointed 
Secretary, Board of Research. 

Dr. Raziuddin Siddiqi, Professor of Mathematics, 
at present on study leave in England, has been 
deputed to attend the London University cele- 
brations as representative of the Osmania 
University. 

Two special evening classes for the teaching of 
Arabic and Sanskrit have been started "this 
year, for the benefit of the students, members 
of the staff and the public from outside. Dr. 
Hamidullah, H.A., ll.b., Ph.D., is conducting the 
Arabic class while Pandit Harihar Shastri takes 
the Sanskrit class. Separate classes for the 
teaching of Herman and French have been in 
existence for a number of years in the University. 


A Music Association with Professor M. Saiclud- 
din, Head of the Botany Department, as presi- 
dent has been formed with the object of en- 
couraging the cultivation of music among 
the students of the University. 

The Pro-Vice-Chancellor has appointed a 
Board with Dr. Mir Valiuddin of the Philosophy- 
Department as Secretary, for giving advice to 
the students seeking to appear for competitive 
examinations for Hyderabad and All-India 
Public Services. 

The University has suffered an irreparable 
loss in the death of A. II. Mackenzie, Esq., m.a. 
D.Litt.,c.s.i., c.i.E., its Pro- Vice-Chancellor, which 
occurred in Scotland on Saturday, the 26fch Sep- 
tember 193(5, after an illness of about six months. 
When the news of the sad death was received 
in Hyderabad on Monday the 28th September 
all the institutions of the University were closed 
and the staff and the students assembled at a 
condolence meeting where a resolution expressing 
feelings of sorrow and sympathy with the bereaved 
family was passed. 


University of Mysore: 

Extension Lectures . — Dewan Bahadur Sir T. 
Vijayaraghavacharya, k.b.e., delivered a lecture 
on “ The League of Nations — Its Future ” at 
Bangalore and at Mysore. 

Faculties . — The following have been elected 
Deans of the reconstituted faculties-: — 

Faculty of Arts : Mr. V. L. D’ Souza ; Faculty 
of Science : Mr. Iv. S. K. Iyengar ; Faculty of 
Medicine : Mr. S. Subba Rao. 


Central Advisory Board of Education: 

Mr. V. N. Chanda- varkar, Vice-Chancellor of 
the Bombay University, has been elected member 
of the Central Advisory Board of Education by 
the Inter-University Board in the place of 
Sir S. Radhakrishnan, resigned. 
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British Association and 

V ARIED reflections arise from a recent 
announcement that the British Science 
Guild will be absorbed by the British Associa- 
tion for the Advancement of Science. At 
its foundation in 1831, Sir David Brewster 
stated that the principal purposes of the 
Association would be “to make the cultivators 
of science acquainted with each other, to 
stimulate one another to new exertions, to 
bring the objects of science more before the 
public eye, and to take measures for advanc- 
ing its interests and accelerating its progress.” 

These words, written more than a century 
ago, remain to-day the specification of 
activities ranged by the Association. Prob- 
ably the most useful of them is “ to bring the 
objects of science more before the public 
eye,” and the September meeting in Black- 
pool accomplished this purpose very conspi- 
cuously. From readers of The Times , regaled 
with a pontific leader on the presidential 
address by Sir Josiah. Stamp supported by 
columns of extracts from the sectional ad- 
dresses, down to the Blackpool chambermaid 
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British Science Guild. 

whose principal reaction to the learned 
and unusual visitors lay in perceiving an 
increased number of “beards and boots,” few 
Britons can have escaped its impact. There 
was a time, however, when the Association, 
as judged by some of its leading members, 
made insufficient contact with the public ; 
and attention to this imperfection was drawn 
by Sir Norman Lockyer in his presidential 
address at Southport (1903) entitled 
“Influence of Brain Power on History.” 

Thus came into being the British Science 
Guild, whose declared object was “to pro- 
mote the application of scientific method and 
results to social problems and public affairs.” 
By means of annual addresses named after 
the founder Sir Norman Lockyer, and Sir 
Alexander Pedler, coupled with allied acti- 
vities, the Guild has fully achieved its object 
within the limits of its resources. Latterly, 
however, particularly from 1931 when the 
presidential chair was illustriously occupied' 
by General the Bt. Hon. J. C. Smuts, the 
British Association itself has given increasing 
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prominence to social science ; and this y ear’s 
programme included in a separate division 
the titles of numerous addresses, discussions 
and papers hearing* on the relation between 
science and the community. In future too, 
at least one discussion and one evening 
discourse will cover the application of science 
to social problems. 

Doubtless the British Science Guild, by 
helpful symbiosis, has been in part responsi- 
ble for this regeneration of the older body. 
More potent, however, has been a queer 
superstition among ascientific publicists that 
our present mundane woes are somehow 
owing to the phenomenal advance of science 
and that men of science being the cause of 
our troubles, it is their business to adjust 


them. Twisted as this hypothesis may 
appear to many, it should not preclude men 
of science, presumed to be no worse and no 
better than other citizens, from doing their 
best in alleviating the present sorrows of 
citizenship ; and if science justifies its 
definition as organised common sense, a 
happy issue should emerge. Meanwhile, the 
Guild may be bidden a grateful farewell, 
with the comforting assurance that its work 
has been well and truly done, and that its 
origin will be conserved in the British Science 
Guild Committee of the British Association 
Council. Its action in undergoing voluntary 
absorption is a seemly example of the now 
fashionable rationalisation process. 


The Discovery of Hafnium. 

By G. Hevesy. 

(Institute of Theoretical Physics , University of Copenhagen .) 


Introduction. 

T HE discovery of about four-fifths of the 
' chemical elements without any guid- 
ance from the theoretical side and without 
the aid of the powerful tool provided by 
spectroscopy, is an outstanding and ever- 
lasting monument of the skill, industry, and 
genius of the experimental chemist. It is 
with great admiration and deep reverence 
that we read the papers of the pioneers who 
succeeded with the primitive tools and 
methods of their time in discovering and 
isolating the large majority of the elements. 
The work of the discoverers of the elements 
was immensely facilitated later by the 
introduction of the spectrograph into chemi- 
cal analysis and hv the generalisation put 
forward by Mendejeleff. It was the guidance 
offered by the latter which led to the 
discovery of scandium, gallium, germanium, 
and recently of rhenium. The periodic 
classification, so far-reaching in its basic 
conception and in its applications, failed 
nevertheless to explain the existence and to 
limit the realm of the groups of triads and 
of the large family of rare earth elements. 
From Moseley’s work we could conclude that 
no more triads are to be expected and 
that the rare earth group (inch lanthanum) 
is limited to a maximum of 16 elements. 
But. the significance of the groups of triads 
and of the rare earth group was still un- 
explained and the exact size of the latter 
still unknown. An explanation was hardly 


to be expected without a deeper insight into 
the nature of the periodic classification. 
Niels Bohr gained such an insight in the 
course of his classical studies on the building 
up of the atoms of the chemical elements 
from nuclei and electrons. 

One of the most important points in Bohr’s 
electronic arrangement is that on passing 
from one element to the next one the number 
of electrons increases by one, the new 
electron usually being added to an outermost 
electronic shell. As the chemical behaviour 
of the atom depends chiefly on the outer-, 
most shell, neighbouring elements in the 
periodic table will, in most cases, be chemi- 
cally very different ; but in some cases the 
electronic arrangements might differ in such 
a way as to give successive elements similar 
properties. The newly added electron tries 
to find as stable a configuration as possible 
and it may happen that an innershel! 
successfully competes with the outermost 
one in capturing the electron. Such an 
event is first encountered in the case of 
scandium, but the most conspicuous one 
is that of cerium. In the latter case the 
preference for the new electron is not given 
to the outermost P shell, nor even to the 
next one 0, but is given to the inner shell A. 
After cerium come a number of elements 
all characterised by the binding of the 
newly coming electron in the deep A shell 
and it is clear that in this group of elements, 
all having the same configuration in their 
outermost shell and differing only in an 
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inner one, the individual members will not 
differ very distinctly in chemical properties. 

In the light of these considerations the 
existence of the so-called ££ rare earth ” 
group is no longer an unexplained anomaly 
of the periodic system but a natural conse- 
quence of its development. ' As the A T 
group has 32 electrons and 18 were already 
present in xenon and the preceding elements, 
the number of rare earth elements cannot 
exceed 14 including cerium. Cerium being 
of atomic number 58, the last rare eartli 
element must have an atomic number 71 ; 
element 72 must belong to the titanium and 
73 to the vanadium group. In conflict 
with this conclusion, the literature records 
the existence of 15 rare earth elements, 
including cerium and the missing element 61. 
These 15 elements include also number 72 
which, however, according to Bohr’s theory, 
should belong to the titanium group. Be- 
sides giving a deep insight into the nature 
of the periodic classification of the element 
Bohr’s considerations thus supplied an 
effective guidance in searching for element 
72 in the same sort of way that Mende- 
jeleff’s generalisation guided the discoverer 
of scandium, gallium, germanium, and rhe- 
nium. I have been asked by the Editor of 
Current Science to describe the discovery 
of hafnium and it is with great pleasure that 
I write the contribution requested by this 
high-standing periodical. 

Discovery of Hafnium. 

Bohr’s theory of the arrangement of the 
electrons in the different chemical elements 
was the impetus for the search for a missing 
member of the titanium group in exactly 
the same way as Mendejeleffs generalisation 
induced the search for other missing members 
of the periodic system. It is of interest 
to note that in Bohr’s famous paper, so far- 
reaching in its interpretation of the pheno- 
mena of optical and X-ray spectroscopy, 
magnetism, and chemistry, the suggestion 
that, contrary to the claim of Urbain and his 
followers, element 72 is not a trivalent 
element of the rare earth group but a tetra- 
valent of the titanium group, has had to 
content itself with a modest footnote. It 
is not too much to say that only in a very 
few cases has the following up of the sug- 
gestions given in the footnotes of scientific 
publications led to such striking results as 
in the present instance. But the impetus 
given, however important, was far from 
being sufficient and the discovery of the 


element 72 was due to the happy coincidence 
of several different events. Six months 
after the publication of Bohr’s famous 
paper the present writer embarked on the 
study of geochemical papers including the 
first publication of Goldschmidt on the 
distribution of the chemical elements, a 
paper which was later followed by a long 
series of most illuminating and unrivalled 
papers by the famous Norwegian scientist. 
The study of geochemistry led my interest 
to the problem of missing elements including 
element 72. It seemed, however, very 
doubtful whether the concentration of the 
element in question would be sufficient to 
detect it ; nor was it clear at the time 
whether element 72 should be looked for in 
thorium or in zirconium minerals. I decided 
to search for the element when a suitable 
opportunity presented itself. It happened 
that Coster, who was even then an authority 
on X-ray spectroscopy, joined the Bohr 
institute. We made plans for a joint 
investigation of the effect of very intense 
and hard X-ray radiation on the rate of 
radioactive disintegration of radio-lead, by 
measuring the ^-activity of a radio-lead 
plate before and after irridation with X-rays. 
While we were waiting for the necessary 
equipment, I suggested to Dr. Coster that 
we might look for element 72. We did not 
know at the time whether this element 
would be found associated with thorium or 
with zirconium but considered the latter the 
more probable. Professor Boggild, Director 
of the Mineralogical Museum of Copenhagen, 
kindly supplied me with samples of Norwe- 
gian and of Greenland Zircon, and after 
treating them with boiling acids to remove 
the soluble constituents, the pulverised, 
sample was fixed on to a copper anticathode. 
The first exposure taken by Dr. Coster, 
revealed at once the presence of the element 
looked for. We then tried to identify the 
hafnium cq line in other zirconium-minerals 
and also in commercial zirconium prepa- 
rations, and were successful in every case. 
The next step was to try to identify other 
X-ray lines, a 2 , j8, y, and so on, and finally 
to endeavour to change the intensity of the 
cq line by chemical treatment of the mineral. 
I was much impressed in those days by 
Marignac’s beautiful researches on zirconium 
double fluorides and this led us to extract 
potassium-zirconium-fluorides from zircon 
and to crystallise that compound repeatedly. 
As the solubility of H 2 ZrF 6 is fairly pro- 
nounced, while that of the thorium salt is 
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very slight, we expected the corresponding 
compound of element 72 to concentrate in 
the crystals. The hafnium line obtained 
from the crystals was, however, much weaker 
than the line given by the original minerals 
whereas the mother liquor showed a very 
marked increase in its hafnium content. 
It was after we had successfully separated 
hafnium from zirconium by chemical means 
that Coster and the present writer announced 
the discovery of the new r element, proposing 
for it the Latin name of Copenhagen, 
Hafnium. 

Our next aim was to elucidate the optical 
spectrum of the new r element. We hoped 
to obtain both the arc and the spark 
spectrum from the mother liquor of a double 
fluoride crystallisation of the mineral in 
which hafnium was first found. Hansen 
and Werner, who photographed the spectrum 
found, however, only a very intense niobium 
spectrum free of tantalum lines. This 
result, which discouraged them at first, -was 
due to the fact that the double fluoride of 
the oxyniobate is a very soluble compound, 
much more soluble than the soluble fluoride 
of tantalum, zirconium, or even hafnium, so 
that niobium concentrated in the most 
soluble fraction. The present writer did 
not share that discouragement but thought 
the next best fraction must contain a hafnium 
concentrate, and this was found to be 
actually the case. The elaborate work of 
Meggers identified several thousand lines of 
the hafnium spectrum, and he showed too 
that 26 of these lines are to be found among 
those ascribed by Exner and Hascliek to 
zirconium. On the other hand in the arc 
spectrum of zirconium measured by Bowdand 
only one hafnium line occurs. By noticing 
this discrepancy in the zirconium spectrum 
given by Exner and Hascliek and by 
Rowland it should have been possible to 
have discovered hafnium many years ago. 
Accurate atomic weight determinations car- 
ried out on zirconium of different origin 
might also have led to the discovery of the 
element, but the methods used in early 
days, which were based on the analysis of 
the sulphate, selenide, or oxychloride were 
not trustworthy and yielded mostly values 
too low, the error being, however, to a large 
extent compensated by the presence of an 
appreciable amount of hafnium in the pre- 
parations investigated. Venable and Bell, 
on the other hand, who were the first to use 
the modern methods of determining the 
atomic weight of zirconium, namely, the 


analysis of the tetrachloride, found in spite 
of very careful work, too high a value, due, 
as the present writer was able to ascertain, 
to the presence of 0>-7 to 1*0 per cent, 
hafnium oxide in the zirconium used. 
While an early discovery of element 72 might 
have been achieved by comparing the 
optical spectrum, the atomic weight, or the 
density of zircon extracted from different 
minerals, one can hardly imagine that this 
element could have been discovered by 
following up the chemical reactions of 
zirconium compounds of different origin. 
The chemical similarity between the com- 
pounds of zirconium and hafnium is as close 
as, or closer than, that between any other 
pair of elements in the Periodic Table. We 
w'ere very fortunate when we embarked on 
the separation of hafnium from zirconium 
to hit straight away on just the two com- 
pounds which are most suitable for making 
the separation desired. These are the phos- 
phates and the potassium (or ammonium) 
hexafluorides. The hafnium compounds 
prepared on a semi-commercial scale by the 
“ Auer-Gesellschaft ” in Berlin are obtained 
by crystallisation of the fluorides. Van 
Arkel, de Boer and their associates in the 
laboratory of the Philips Lamp Works, in 
preparing single crystals of hafnium metal 
by a very ingenious method, obtained a 
separation by precipitation of the phosphates. 
The close chemical relationship between the 
compounds of zirconium and hafnium is 
also shown by the fact that no chemical 
reaction is known which would be shown by 
one of these elements and not the other, and 
also that zirconium never occurs in minerals 
without hafnium and vice versa. This 
close similarity . was not expected by us 
when we started our search for missing 
element 72 ; although, as was shown a few 
years later by the present writer, such 
similarity is to be expected on the basis of 
the quantum theory of atomic structure. 

The chemical character of an element is 
defined, according to Bohr's views, by the 
charge on the nucleus of the atom and the 
attraction exerted by the charge on the 
electrons of the outermost shell. An in- 
crease in the nuclear charge without a change 
in the arrangement of the electrons has the 
effect of binding the outer electrons more 
tightly and the atom becomes less basic. In 
the vertical groups of the Mendejeleff system 
such an increase in charge takes place from 
the lower to the higher elements, but at the 
same time the valency electrons are displaced 
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further and further from the nucleus into 
quantum orbits of higher quantum number. 
On account of this fact the increased at- 
traction — which is an effect of the increase 
in the nuclear charge — is actually over- 
compensated by the greater distance of the 
outer electrons from the nucleus and the 
higher members become more basic than 
the lower. Barium has a nuclear charge 18 
units higher than strontium and yet it is 
the more basic element. In comparing 
hafnium with zirconium we find a difference 
in nuclear charge of 32 units, much more 
than in the case of barium and strontium, 
while the difference in the quantum number 
of the orbits is the same in the two cases. 
In comparing barium and strontium with 
zirconium and hafnium we have in both 
cases the same difference in the quantum 
number of the valency electrons, but in the 
latter case the much greater difference in 
nuclear charge, 32 units, can no longer be 
compensated by the increase in the quantum 
number of the valency electrons and hafnium 
is therefore but inappreciably more basic 
than zirconium. We can always imagine 
two atoms of very different nuclear charge 
showing practically the same chemical be- 
haviour provided that the quantum numbers 
of the valency electrons differ sufficiently to 
compensate exactly for the difference in 
nuclear charge. 

The next question which occurs is : why 
has hafnium a nuclear charge so much 
larger than zirconium f The difference is 
due to the presence of the 14 rare earth ele- 
ments before hafnium. That the appear- 
ance of the rare earth elements is responsible 
for the extreme similarity between zirco- 
nium and hafnium becomes apparent when 
we try to draw up a fictitious periodic table 
containing no rare earth elements and 
deduce the properties of the element that 
would follow lanthanum in such a table. 
After lanthanum there would be a ££ pseudo- 
hafnium,” a ££ pseudo-tantalum,” a C£ pseudo- 
tungsten ” and so on. These pseudo-ele- 
ments would all be more reactive than the 
genuine ones because their valency electrons 
would be less tightly bound. ££ Pseudo- 
hafnium,” would have a . density of 9 instead 
of 13, ££ pseudo-tantalum ” 14 instead of 17, 
“ pseudo-tungsten ” 15 instead of 19. 

Although these pseudo-metals are a mere 
fiction their compounds are not fictitious. 
The quadrivalent compounds of ££ pseudo- 
hafnium ” are known and in fact are identi- 
cal with the ceric compounds. This is 


obvious from a simple inspection of the 
electronic grouping shown in the following 
table. 


Table. 

Electronic Arrangement showing the Identity 
C erium ++++ and Pseudohafnium +++i ' . 


Hafnium 

Hafnium + + + + 


i 

N 

Q 

P 

N 

Q 

P 
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2 6 10 14 

2 6 2 

2 
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2 6 - 
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Pseudohafnium 

Pseudohafnium ++ ' , ' + 

N 

O 

P 

N 

O 

P 
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s 
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s p d 

s 

2 6 1 0 - 

2 6 2 

2 

2 6 10 - 

2 6 - 
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Cerium 

Ceiium + +++ 

N 

O 

P 

N 

O 

P 

s p d f 

s p d 

s 

s p d f 

s p d 

s 

2 6 10 1 

2 6 1 

2 

2 6 10 - 

2 6 - 

- 


As is to be expected, the anomalous 
behaviour of the ionic sizes of the oxides 
disappears if we replace the hafnium ion 
by the ceric ion. This observation is not 
without interest in connection with the 
earlier, apparently insuperable, difficulty of 
deciding whether to place cerium in the 
third or in the fourth group of the Periodic 
Table. The cerium atom and the cerous ion 
are not directly related to zirconium, but 
the ceric ion is the pseudo-homologue of 
the zirconium ion. Similarly the quin- 
quevalent praseodymium ion would be the 
pseudo-homologue of the niobium ion. 

The investigation of a very large number 
of zirconium minerals and also of rock 
samples led to the result that hafnium al- 
ways accompanies zirconium in nature. 
Zirconium is chiefly found as zircon and in 
most cases the hafnium oxide content of 
zircon is 1-5 to 2,-5 gm. hafnium oxide in 
100 gm. ZrO ? + HfO r From the above 
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figures and also from analysis of the hafnium- 
zirconium ratio in meteoric stones, it follows 
that in the fluid-gaseous stage of our solar 
system a zirconium-hafnium ratio of about 
60 : 1 prevailed throughout and, on account 
of their similarity, the same ratio is found 


in present lithosphere. About 1/200,000 
part of the earth crust is built up of hafnium, 
the terrestrial abundance of the latter 
being as large as that of arsenic, molybdenum 
or tin. 


Hermaphroditism in Dasychone cingulata , Grube. 

By B. Gopala Aiyar and M. K. Subramaniam. 

(From the University Zoological Research Laboratory , Madras.) 


r\ASYCHONF CINGULATA occurs in 
U large numbers attached to the buoys 
in the Madras Harbour in the ‘ tank 5 in 
front of the Yacht Club. While studying 
its oogenesis 1 and its anatomy 2 male worms 
were not seen in the collections. This led 
to a doubt that it may be hermaphrodite 
and the occurrence of groups of small cells 
resembling spermatocytes only confirmed 
our suspicions. In Champy fixed material, 
careful differentiation and counterstaining 
often showed some tail-like structures but 
in all such cases the head was devoid of any 
detail. Examination of fresh material under 
very high magnification revealed occasionally 
what appeared to be sperms. To verify 
the discovery we examined the coelomic 
content under dark ground illumination. 
Innumerable sperms occur in each segment 
along with oocytes in various stages of 
development. The sperms are minute and 
the tails very slender (photomicrograph). 



After examination of the contents under 
dark ground illumination a change to ordi- 
nary light by a change of condenser reveals 
only a few sperms and that after very 
careful scrutiny. 

In fixed preparations, except in the first 
four and the last few, all the segments contain 
both developing oocytes and spermatocytes, 


which float freely in the coelomic fluid. 
The animal appears to breed throughout 
the year and no special abundance of 
either of the sexual products was observed 
in any particular season. 

Since the publication of the list of 
hermaphrodite poly chutes by Johnson 3 only 
a few forms seem to have been added. We 
are giving below a list of the known herma- 
phrodite Polychsetes which have come to 
our notice in the literature available to us. 

Hermaphroditism occurs in Polychseta 
without any discoverable cause and is not 
confined to any one family or any one group 
of related families. Branchiomaldane vin- 
centi and Lycastis quadraticeps are consi- 
derably smaller than their immediate allies ; 
but their ova are much larger than those of 
their dioecious relatives. This increase in 
size of their ova is not followed by any 
complexity of organisation or any real 
advance towards higher plane of being. In 
fact both Branchiomaldane and Lycastis 
quadraticeps are of comparatively simple* 
organisation. Ashworth 4 remarks in tin* 
case of Branchiomaldane vincenti In parti- 
cular, the occurrence of hermaphroditism 
affords strong evidence of departure from 
the primitive condition ; for hermaphrodi- 
tism is secondary in Polychseta as it is in 
Mollusca. This seems clear for, at least, 
two reasons : (1) because of the few cases 
of hermaphroditism — only about a score of 
species — known in Polychseta and (2) be- 
cause hermaphroditism is generally associated 
in members of this order, with some 
obviously secondary modification of 
structure or mode of life. About hal F 
the known hermaphrodite Polychseta art' 
tube-dwelling Sabelliformia while most of 
the others are Polychsetes of unusually 
small size and simplified structure, — e.g 
Lycastis quadraticeps , Ophryotrocha puerilis . 
In Branchiomaldane hermaphroditism is asso- 
ciated with sedentary habits (as in the case 
of hermaphrodite Serpulids Spirorbis and 


November 1936 ] 


CURRENT SCIENCE 


241 


List of Hermaphrodite Polychcetes . 


Name of Species 

Family 

Finder 

Remarks 

Nereis diversicolor 

N ereidae 


.. 

Platynereis 


Caullery et 

Incipient. Occasionally Herma- 

dinner Hi 


Mesnil. 

phrodite. 

Lycastis 

quadraticeps 

•• 

Johnson, H. P. 

Giant eggs. Male and female in 
middle segments. 

Lycastis indica 


Aiyar, R. G. 

Male and female cells in all seg- 
ments except in front and behind. 

? I^ycastis 
hawaiiensis 

• • 

Horst, R. 

Only egg bearing individuals have 
been recorded. 

Lycastopsis 


Feuerborn, H. J. 

. . 

catarr acta rum 




Macellicephala 

Aphroditidae 

Wiren, A. 

Hermaphroditism incipient. Males 

violacea 


and females occur. 

Syllis corntscans 

Syllidae 

Has well, W. A. 

Anterior somites with eggs and 
posterior with sperms. Male and 
female buds occur. 

Pioaosyllis 

Neapclitana 

• * 

Goodrich, E. S. 

Three anterior segments male and 
several posterior segments female. 

Grubea protandrica 

•• 

Du Plessis. 

•• 

Grubea pussilloides 

•• 

Has well, W. A. 

Two anterior male segments and 
several posterior female segments. 

Ophryotrocha 

puerilis 

Lumbriconereidm 

Korschelt, E. 

Protandric with hermaphrodite 
organs. 

S a bell a 

microphthal m ia 

Sabellidse 

Gregory, L. H. 

Protogynous — paired hermaphrodite 
organs. 

Dasychone 


Aiyar, R. G., and 

Male and female cells in all seg- 

cingulata 


Subramaniam, 
M. K. 

ments except in front and behind. 

l Caobangia billeti 

•• 

Giard, A. 

Only egg- bearing worms have been 
observed. 

A mphiglena 

Eriographidm 

Claparede, E. 


armandi 




Spirorbis borealis 

Spirorbidae 

Schively, M. A. 

Female cells in first two abdominal 
segments. Male in posterior 
abdominal segments. 

Spirorbis lav is 

•* 

Claparede, E. 

•• 

Spirorbis 

.. 

Pagenstecher, 

Female cells in the middle seg- 

pagenslecheri 


H. A. 

ments and male cells behind. 

Salma cina dysteri 
Filograna im- 

Serpulidae 

Huxley, T. H. 

Male gonads 3-5 anterior seg- 
ments. Female 8-20 segments. 

plexa* 




Salmacina 

cedifficatrix 


Claparede, E. 

Ova in anterior abdominal seg- 
ments. Sperms in posterior ones. 

Salmacina 

incrustans 

•• 



Piled aria militaris 

•• 

•• 


He si one sicula 

Hesionidse 

Bergman, W. 

With paired hermaphrodite organs. 

Branchiomaldane 

vincenti 

Arenicolidas 

Ashworth, J. H. 

Male and female elements in 
middle segments. Giant Ova. 
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tiaZmacina ), and witli small size and compa- 
ratively simple external form, and may be 
safely regarded, as in other cases mentioned 
above, as a secondary character .’ 5 As 
Lycastis indica 5 which is also hermaphrodite 
is not “ of unusually small size and simplified 
structure 55 . It is doubtful whether such 
organisation is a prime necessity for the 
hermaphrodite condition. Dasychone is a 
tube dweller, but we are of opinion that 
tube-dwelling may form only one of the 
many predisposing causes. A search through 
the literature on hermaphrodite Polychsetes 
reveals that little attention has been paid to 
the habitat of the animals. Haswell records 
in the case of Syllis corruscans that in speci- 
mens obtained between tide marks at Port 
Jackson in the month of August the posterior 
orange coloured male region contained only 
imperfectly developed testes while in speci- 
mens taken from deeper water 44 the posterior 
orange coloured region was found to be 
considerably longer ; in most it had deve- 
loped on its first segment two pairs of large 
eyes, and frequently was found altogether 
detached from the female . 55 Is this differ- 
ence caused by the difference in the 
environmental conditions ? 

Dr. Horst 6 mentions that the genus 
Lycastis is characterised by the facility with 
which they accommodate themselves to 
water of greatly reduced salinity. 44 For, 
of eight species belonging to this genus 
five are living in brackish or fresh-water 
whereas one of them has a strictly fresh- 
water habitat . 55 In the fresh- water forms 
Horst observed ripe eggs but no sperma- 
tozoa. A re-examination of the sperms of 
Lycastis by us reveals that it is very minute 
being smaller in size than those of Dasychone. 
It is quite possible that Dr. Horst’s failure 
to see spermatozoa may be. due to their 
minute size. In a footnote to Dr. Horst’s 
paper it is mentioned that Lycastis hawaiien- 
sis in the Botanical Gardens at Buitenzorg 
may have been brought over from the sea 
along with mangrove plants. 44 If so, then 
it is no doubt a very remarkable fact that 
where in the last two years no mangrove 
plants have been brought from the sea to 
Dur gardens, these worms were able, not only 
to maintain themselves but even to multiply 
in these to them quite new surroundings . 55 

We believe that environment and seden- 
tary habits have contributed to the evolution 


of the hermaphrodite condition. Definite 
details of the habitats of most of the herma- 
phrodite Polychsetes recorded are unfortu- 
nately lacking and our suggestion based on 
the observations of the habitats of Dasy- 
chone and Lycastis can only be tentative. 
Brackish water inhabitants show peculiar 
adaptations associated with reproduction 
and it is quite probable that a brackish 
water habitat with fluctuating physico- 
chemical factors may be responsible for 
hermaphroditism. In this connection it is 
remarkable that absolutely nothing is known 
about the reproductive habits of Lycastis. 
Whether in the brackish and fresh-water 
forms other modifications affecting repro- 
duction have followed, hermaphroditism is 
not known and a knowledge of it would be 
of absorbing interest. Lycastis has been 
collected only from the brackish waters of 
Madras while Dasychone which occurs in 
the Madras Harbour has been collected 
mostly from the still waters of the 4 tank 5 
in front of the Yacht Club where the water 
exhibits wide fluctuations in its physico- 
chemical factors, especially during the rainy 
season. 

Pflugfelder 7 in a recent paper describes 
some new land Polychsetes belonging to the 
genera Nereis , Lycastis and Lycastopsis 
from Sumatra. One characteristic of these 
so-called land Polychsetes is the enormous 
development of the mucous glands as seen 
also in Lycastis indica. Lycastopsis amboi - 
nensis is terrestrial, but Lycastopsis catarrac - 
tarum (Feuerborn 3 ) is hermaphrodite and 
occurs in fresh-water in Java and Sumatra. 
As most Oligochaeta are brackish water, 
fresh- water and terrestrial’ in distribution is 
it not possible that the hermaphrodite 
condition originated during adaptation to 
their new habitats through greatly fluctuat- 
ing environmental conditions u ? 
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Diffraction of Light by Ultrasonic 
Waves: A Test for Polarisation. 

When a beam of light passes normally 
through a column of liquid traversed by 
high frequency sound waves, it spreads into 
a "fan of diffraction spectra. The recent 
theoretical papers of Earn an and bTath 1 
indicate clearly that this phenomenon is a 
transmission effect. It has also been shown 
by the author 2 that at oblique incidences, 
the light undergoes characteristic reflections 
in accordance with a simple formula of 
the Bragg type. In either -case, transmission 
or reflection, theory does not indicate any 
appreciable polarisation of the diffraction 
spectra, provided the angles of diffraction 
are small . 

To test this point, experiments were con- 
ducted with a double-image prism inter- 
posed between the cell and the photographic 
plate and so oriented as to give the two 
images side by side. Tests were made 
both for normal and oblique incidences of 
the light beam to the sound wave-front 
and at frequencies of 7 *164 x 10 6 and 
20 *00 X 10 Q c./s. 

hT o polarisation of the lines, either for 
different wave-lengths of light or for the 
different orders could be detected. The 



6 a b a b d A 

1 1 2 2 3 Order 

Polarisation of lines in the diffraction spectra at 
20 Me, taken in m -xylene. 

(A) at normal incidence; (B) & (C) at inclinations. 


(a) . • Group of 3 Hg. lines 3650, 4046, 4258 A 

(b) .. Group of 2 Hg. lines 5461, 5770 A 

(c) . . Group of 2 Hg. lines 4046 and 4358 A 


photograph given above shows this fact 
clearly. 

S. Parthasarathy. 


Indian Institute of Science, 
Bangalore, 
November 11, 1936. 


1 Raman, C. V., and Nagendra Nath, N. S., P'roc. Ind . 
Acad. Set., 1936, 3, 459, and earlier papers. A general- 
ised theory is given by Nagendra Nath, N. S., Ibid., 1936, 
4, 222. 

2 Parthasarathy, S., Ibid . , 1936, 3, 594. 
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The Synthesis of trans sym . -Homopinic 
Acid. 


The Synthesis of trans sym . -Homopinic 
Acid (I) has now been effected in the 
course of our attempts to synthesise 
isonopin one (II) and pinocamphone (III). 


CH-CHo-COoH 



CM* CHo • CO >H 
(I) 


CH-CHo 

/ \ V 

Me,C CHo CO 

\ // 

CH — CH, 

(II) 


CH— CI-I-CH. 


Me 2 C CH 2 CO 

\ // 

CH— CH 2 

(HI) 


Ostling 1 reduced m-dietliyl norpinate (IV) 
by means of sodium and absolute alcohol 
and obtained the glycol (V). b.p. 150-52° /15 
mm. ; but no details of his experiments and 
yields are available. It has now been found 
that reduction with sodium and absolute 
alcohol at 140° (Ostling’s condition) gives 
the glycol in about 10-20 per cent, yield 
together with some by-products, whereas 
by adding sodium all at once to the ester in 
absolute alcohol (moisture less than 0 -01 per 
cent.) obtained according to the method of 
Manske 2 the glycol is obtained in about 75 
per cent, yield with no by-products. The 
significant observation is made that both 
the cis- and trans-o sters furnish the same 
glycol, b.p. 125-28°/4 mm. (identical with 
that of Gstling) which has now been proved 
to be of the tfnms-configuration by oxidation 
with permanganate to trans - norpinio acid. 
With PBr 3 in dry chloroform solution the 
glycol gives the corresponding dibromide, 
b.p. 100-102 °/4 mill, with a very character - 
'stic terpene like odour. This on refluxing with 
.leoholic sodium cyanide for 12 hours gives 


CH-COoEt 

/ \ 

Me 2 C CH 2 

\ / 

CH-CO,Et 

(IV) 


CH-CH.OH 

/\ 

Me 0 C CHo 
' 

CH-CH.OH 

(V) 


CH— OH, 

/\\ 

Me?.C CH2 CO 

\ // 

CH— CH-C0 2 E t 

(VI) 


the corresponding dinitrile, b.p. 142-45°/ 6 
mm., which on hydrolysis with boiling 
20 per cent, potash yields trans sym. -homo- 
pinic acid, m.p. 120-21° (dianilide, m.p. 
219-20°). This acid is remarkably stable,- 
distilling unchanged over barium hydroxide. 
With acetic anhydride under the usual 
conditions (Blanc) it does not give a ketone 
but only the double anhydride 3 which with 
water gives the acid (T). The diethyl ester 
of (I), b.p. 1.31-32°/4 mm. gives on prolonged 
boiling with sodium in xylene solution 
traces of a product exhibiting properties of 
a jS-ketonic ester. The cyclisation. does not 
proceed in the desired direction to yield the 
ester (VI) obviously due to the acid (I) 
possessing the tm^s-eonfiguration. A study 
of the model also shows that the formation 
of the bicyclo-(l : 1 : 3)-heptane ring by the 
locking of the trans valencies in 1 : 3-posi- 
tions of cycZobutane is not possible. 4 

In the light of the results obtained in this 
investigation, Ostling’s failure {loo. cit.) in 
getting nopinane (VII) from the dibromide 
(VIII), can reasonably be explained as due 
to his glycol (IX) being of the trans form 


CH-CHo 


MeoC CHo CHo 

CH— CHo 
(VII) 


CH— CHo 

/ w 

Me,C OH, CH.Br 

\ / ‘ 

CH — CH 2 Br 

(VIII) 


CH— CHo 

/\\ 

Me^C CHo CHoOH 

\ / 

CH— CHoOII 

(IX) 


the change of configuration occurring during 
the reduction of pinic ester with sodium 
and alcohol. Work on the synthesis of 
cis-sym . -homopinic acid is in progress. 

This work was done with experimental 
collaboration of Messrs. D. Iv. Sankaran 
and V. K. Subram anian. 


P. 0. Gun a. 

K. Ganapathi. 


Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 

October 31, 1936. 
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Prospects of Power Alcohol in India. 

It will be recalled that as a result of the 
Sugar Conference held at Coimbatore in 
.November 1933, the Government of India 
sanctioned the use of 50,000 gallons of 
alcohol for motor fuel as a.n experimental 
measure. The Mysore Sugar Company who 
conducted the experiment have completed 
the quota a few months ago ; and it is 
hoped that their experience with the scores 
of cane lorries running on alcohol has been 
promising. 

In recent months the question of power 
alcohol from surplus grain has engaged the 
attention of the United States Government 
as a means of farm recovery, and, in the 
Very teeth of powerful oil interests, com- 
mercial demonstration has been undertaken 
by the Chemical Foundation who put up 
a 10,000 gallon distillery at Atchison. In 
view of this development, despite the cost 
of their raw' material and the magnitude of 
home production of gasoline, one finds it 
difficult to understand the lack of initiative 
in India in the matter of utilising waste 
molasses for the production of motor fuel. 

There have been several proposals for the 
economic disposal of molasses ; but so far 
the main outlet in the Indian sugar facto- 
ries has been the waste gutters or sale for 
export nearly free of cost. It is hardly 
necessary to point out that none of the 
methods of disposal suggested could 
approach in economic value the production 
of 40 gallons of motor fuel, 300 pounds of 
carbon dioxide, 75 pounds of fertilising 
material and 50 pounds of fodder yeast 
from every 100 gallons of molasses. 

Various objections against the use of 
alcohol in automobile engines have been 
largely answered or overcome. The author 
is aware of a series of carefully conducted 
tests in Mysore with a 6 -cylinder car with 
normal compression running 20 miles per 
gallon with petrol fuel and 22 with 96 per 
cent, alcohol. And it is well known that 
higher compression enhances the efficiency 
of alcohol, 38-40 per cent, thermal efficiency 
being feasible at 180-200 lb. per sq. in. as 
against the 26-28 per cent, that usually 
obtains in the motor engine running on 
petrol. 
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The much talked of difficulties facing 
denaturation and excise supervision are 
hardly real, in so much as the United States 
Government has developed denaturants that 
apparently have been found satisfactory. 
There are administrators who refuse to 
accept petrol as an effective denaturant 
but, considering the demands that have 
been in successful use under every con- 
ceivable climatic condition, it may not be 
an insuperable task to devise denaturants to 
the entire satisfaction of the excise autho- 
rities in India. The decision of the Govern- 
ment of India in a matter that has an 
obviously vital bearing on the future of the 
sugar industry will be therefore awaited 
with keen interest. 

A. L. Sundae Eao. 

Allahabad University, 

October 10, 1936. 


Mutual Aid Society for Scientific 
Workers in India. 

In view of the great difficulties encountered 
by scientific workers in India regarding money 
for purchase of apparatus, books, etc., I think, 
that a Society should be started on the 
lines of the German Notgemeinschaft der 
Deutschen Wissenschaft. This Society w^as 
started immediately after the Great War to 
help German scientific workers and has be- 
come an invaluable and irreplaceable limb of 
German scientific activity. The funds for 
it are obtained by general subscription from 
all workers (roughly a mark or two per 
month), from industrial concerns, the Uni- 
versities and from the Government. Any 
apparatus or book purchased is the property 
of the Society and is accordingly labelled. 
These are sent from person to person and from 
place to place according as the need for them 
arises. There is a general Governing Council 
of many eminent men who deal with questions 
regarding the urgency and necessity of each 
demand. I hope this idea will catch the 
mind of scientific men in India and induce 
them to form a mutual aid society. 

U. G. Chokkanna. 

Indian Institute of Science, 

Bangalore, 

November 9, 1936. 
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ASTRONOMICAL NOTES. 


1. Oceultations of Stars by the Moon. — 
Observations of lunar oeculatations provide 
an. accurate method for determining the 
errors in. the tabular places of the Moon. 
For the last ten years Prof. Brown and Dirk 
Brouwer have regularly compiled the obser- 
vations of oceultations made at various 
places and from a discussion of the results 
have derived the mean difference for each 
year of the mean longitude of the moon from 
the value given in the ephemeris. Astro- 
nomical Journal 1053 contains a paper by 
the same authors where 1483 oceultations 
observed in 1934 have compiled and discussed. 
Observations of only disappearances at the 
dark limb have been used, in the discussion. 
The mean value deduced for SA is + 3". 85, 
i.e., the amount by which the Moon was 
ahead of its tabular longitude. 

2. Proper Motions o£ Stars. — A know- 
ledge of proper motions of stars plays an 
important part in investigations on the 
structure of the sidereal universe. The 
Hamburg Observatory has recently issued 
an exhaustive publication Bergedorfer Ungen - 
bewegungs-Lexikon, in two volumes, contain- 
ing all known proper motions of stars down 
to the ninth magnitude in both the northern 
and southern hemispheres. The proper 
motions are taken from various sources and 
have been derived from meridian observa- 
tions as well as from measures on photo- 
graphic ihates. Besides the authority for 
the motion, are given the magnitude of each 
star and where available the spectral type 
from the Henry Draper Catalogue. 

3. Absolute Magnitudes of Stars of Large 
Proper Motion. — -With the accumulation of 
parallax observations of stars of large 
proper motion, the absolute magnitudes of 
a number of such stars have been determined 
with some accuracy. On the basis of these 
data van Maanen has studied ( Publications of 
the Ast. Boo. of the Pacific , August 1936) 


the distribution of absolute magnitudes of 
stars with proper motion larger than 0".5 
annually. Combining this result with that 
found for faint stars with annual motion 
between 0".l and 0".5 in the fields of the 
“ selected areas,” he concludes that the 
maximum of the frequency curve of the 
absolute magnitudes of stars with large 
proper motion cannot be fainter than 
+ 10.5 magnitude — corresponding to a 
luminosity of .0055 of the Sun. 

4. A White Dwarf Star. — From spectro- 
scopic observations at Mount Wilson, the 
star Boss 627 is found to be a white dv T arf. 
Its position is given by B.A. llh. 19.1 m. and 
Decl. 2.1° 55' N and it has a proper motion 
exceeding one second of arc annually. The 
spectrum is of type A 0 with wide shallow 
lines ; some interesting details are given in 
P.A.S.P., June 1936. The star is a faint 
one of 14.1 photographic magnitude and the 
distance derived from the parallax measures 
of van Maanen is about 11 parsecs. The 
corresponding absolute magnitude is + 13.8 
indicating that the star is one of the faint- 
est white d wharfs known. 

5. Variable Stars of R Coronae Borealis 
Type. — There is a class of irregular variables 
comprising stars which are ordinarily of 
uniform brightness, but sometimes decrease 
suddenly in brightness and vary irregularly 
until they regain the normal maximum. 
The recovery of brightness takes a consider- 
ably longer time than the drop to minimum. 
In * a short note published in Harvard 
Bulletin 903, C. P. Gaposchkin discusses the 
spectral characteristics of this type of stars. 
They are generally of spectral class G, K 
or B and are found to have an abnormally 
large amount of carbon in their atmospheres. 
Typical examples of this kind of stars are 
B. Ooronoe Boronoe Borealis, B Y Sagittarii 
and S U Tauri. 

T. P. B. 
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CENTENARIES. 

S. Ranganathan, m.a., l.t., f.l.s. 


Fordyce, George (1736-1802). 

G FORDYCE, the Scottish physician, was 
• born at Aberdeen on .1.8th November 
1736. While his father was one of twenty 
children, he was the only and posthumous 
son of his father. He took the M.A. of 
Aberdeen in his fourteenth year and entered 
as a medical student in the University of 
Edinburgh. He graduated M.D. in 1758 
and studied for a year at Leyden. 

As a Tea chef oe Medicine. 

At that time regular medical schools did 
not exist. The students had to depend on 
private tutors. Mr. Fordyce resolved to 
make his living by giving lectures to medical 
students. Accordingly, he commenced a 
course of lectures on chemistry in 1759 and 
in 1764 added courses on materia medica 
and the practice of physic. He continued 
these courses for nearly thirty years. They 
were extremely popular. Thousands of 
students attended them. Some of them 
became distinguished in their later life. 
Although his lectures were based on his 
Elements of Practical Physic . 2 V, 1768, which 
went through several editions, they were 
said to have been remarkable for rather 
elaborate logical analysis. Several full copies 
of notes by his pupils are said to exist still in 
manuscript. 

His Contributions. 

He was admitted Licentiate of the College 
of Physicians in 1765 and became Physician 
of St. Thomas’s Hospital in 1770. He held 
this latter office till his death. He took an 
important part in the compilation of the 
Pharmacopeia Londinensis which was issued 
in 1788. In 1793 he promoted the formation 
of a Society for the Improvement of Medical 
and Chirurgical Knowledge. He contributed 
frequently to the Transactions of this Society 
and to the Philosophical Transactions of the 
Royal Society. The reputation of Fordyce 
as a medical man rests on his two books 
Treatise on Digestion (1791) and Dissertations 
on Fever (1794-1803). Rejecting all mechani- 
cal theories, he treated digestion as a physio- 
logical process. His observations on the 
temperature of the human body were 
numerous and historically important. He 
deyised experiments to show that the body 


preserves a constant temperature even in 
heated rooms. His other publications con- 
sist of eleven papers and two books. 

Conclusion. 

He was elected a Fellow of the Royal 
Society in his fortieth year. His interests 
went far beyond medicine. Some of his 
papers refer to metallurgy, mineralogy, 
pendulum motion and latent heat and pure 
chemistry. He worked hard throughout 
his life. He had conceived the idea that 
men ought to eat only once in the day and 
he practised it. He died on 25th May 1802. 


McAdam, John Laoudon (1756-1836). 

T I j. McADAM, the macadamiser ” of 
^ • roads, was born at Ayr in Scotland on 
21st September 1756. His forefathers had 
been breaking new ground from time to 
time. They belonged to the clan of 
McGregors, which, when outlawed by James 
II, changed its name to MacAdam. John’s 
father founded the first bank in Ayr in 1763. 
While an infant, McAdam narrowly escaped 
death in a fire which consumed his father’s 
house. While studying at the parish school 
of Maybou, he is said to have given signs of 
his future eminence as a roadmaker by 
constructing a model section of a road of the 
parish. 

Sojourn to America. 

On the death of his father in 1770, he was 
sent to New York to learn business under his 
uncle, who w r as a merchant. WJiile at New 
York, he accumulated a considerable fortune 
and returned home in 1784 and settled down 
in an estate in Ayrshire. For fourteen 
years, he lived as a country gentleman and 
magistrate. 

His Discovery. 

During this period he w r as also holding the 
place of a road trustee. He used this capa- 
city to investigate the conditions of the 
highways. By many years of careful obser- 
vations and experiments, he discovered the 
method of making broken-stone roads. The 
surface of the ground on the track of the 
intended roads was to be raised slightly 
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above the adjoining land ; suitable drains 
were to be formed on each side of the track ; 
it was to be covered by a series of thin layers 
of hard stone broken into angular fragments 
of a nearly cubical shape, and as nearly 
as possible of the same size ; no piece was to 
weigh more than six ounces ; the layers of 
broken stone were to be consolidated gradu- 
ally by passage of traffic over the road and 
the covering of the road would thus become 
a firm and solid platform, nearly impervious 
to water and durable in proportion to the 
hardness of the stone of which it was 
made. 

Public Approval. 

McAdam first published an account of this 
method in a communication addressed to a 
committee of the House of Commons in 1811. 
He afterwards wrote a treatise on the subject 
which went through several editions and was 
translated into many languages. In 1815 
McAdam became Surveyor- General of the 
Bristol Roads. By 1823 the success of the 
macadamisation of highways was generally 
recognised. McAdam’s efforts largely con- 
tributed to produce the network of mail 
coach communication, which for some years 
before the railways were introduced, greatly 
.advanced the nation’s prosperity. McAdam’s 
process was adopted in all parts of the 
civilised world. 


Public Recognition. 

On learning that between 1798 and 1814, 
McAdam had, at his own expense travelled 
over 30,000 miles of roads in order to pursue 
his investigations, had spent 2,000 days on 
these tours and had spent nearly £5,000 of his 
private money, a committee of the House of 
Commons of 1823 voted for him an indemnity 
and a gratuity amounting to £10,000. In 
1827, McAdam was appointed General Sur- 
veyor of Roads. Besides these, he w r as 
offered a knighthood, which he declined. 
But at his request, the knighthood was 
conferred on one of his sons, Sir James 
McAdam, who assisted and succeeded him 
as a road engineer. McAdam’s name has 
been made immortal in literary English by 
Southey, Bentham and many others. 

While returning from a visit to Scotland, 
he died at Moffat on 26th November 1836. 
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Hutton, Frederick Wollaston (1836-1905). 

PAPTAIN F. W. HUTTON, the British 
naturalist, who did poineering work in 
constructing the Natural History of New 
Zealand, was born at Gate Barton, Lincoln- 
shire on 16th November 1836. ILis father 
was the Rector of the village. Educated at 
South wall and the Naval Academy, Gosport, 
he joined the Indian mercantile marine 
at, the age of fourteen. Having been a mid- 
shipman for three years, he left the sea and 
enrolled himself at the King’s College, 
London. But before the age~ of twenty 
he received a commission in the army, 
became Lieutenant in 1857 and Captain in 
1862. He saw service in the Crimea in 
1855-56 and subsequently in India during 
the Sepoy Mutiny, where he shared in the 
captnre of Lucknow and in the defeat of 
the G walior mutineers by Lord Clyde, receiv- 
ing medal for both campaigns, in 1860-61, 
he passed with distinction through the 
Staff College, Sandhurst. The lectures on 
Geology, delivered by Prof. Rupert Jones in 
that college, disclosed liis bent for science 
which made him retire from the army in his 
thirtieth year and migrate to New Zealand 
in search of opportunity for scientific work. 

His Scientific Career. 

After unsuccessful farming for a few years, 
he joined the New Zealand Geological Survey 
in 1871 as an Assistant Geologist. In 1873, lie 
became Provincial Geologist of Otago and 
Curator of the Museum, in 1877, he became 
Professor of Natural Science in the Otago 
University. In 1890, he was appointed 
Professor of Biology and Geology in the 
Canterbury College of the University of New 
Zealand. He relinquished this post in 1893 
to take up the position of Curator of the 
Christchurch Museum, winch he held till 
his death. 

His Contributions. 

His knowledge of New Zealand was very 
wide and not less so was the range of his 
scientific writings, which were more than a 
hundred in number and which were chiefly 
geological, in addition to thirteen official 
catalogues, of fishes, mollusca, Crustacea, 
worms, echimoderms, sea-anamones and 
insects. Most of his papers appeared in the 
Transactions of the New Zealand Institute. 
He also contributed to the Geological Maga- 
zine and some other British periodicals. He 
was also the author of A Class Book of 
Elementary Geology (1875), ot Darwinism and, 
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Lamarckism (1899) and Indix fauna Notw 
Zealandw (1904), Lassons of Evolution (1902) 
and Animals of New Zealand (1904). 

His Honours. 

As early as 1861, he was elected a Fellow 
of the Geological Society and in 1892 his 
strenuous work on the Natural History of 
New Zealand got him the Fellowship of the 
Eoyal Society. He became President of the 
Australasian Association for the Advance- 
ment of Science, in 1901 and was the first 
President of the New Zealand Institute. 
His review (1861) of the Origin of Species 
gained from Charles Darwin an appreciative 
letter, of which Hutton was justifiably proud. 
His contributions to the origin of New Zea- 
land fauna and flora made him known 


throughout the world as a recognised author- 
ity on all matters connected with the geo- 
graphical distribution of animals and plants. 

As a Teacher. 

As a teacher, he was singularly clear and 
original in his methods of exposition and. 
possessed valuable faculty of arousing enthu- 
siasm in his pupils, several of whom became 
contributors to various departments of 
natural science. Being thoroughly sincere, 
open and straightforward in all his actions, 
he w'as a keen and inspiring critic of anything 
that bordered on pretence and humbug. 
After forty years’ absence in New Zealand, 
he came to England in 1905 for a short stay. 
While on his way back to New Zealand, 
Hutton died at sea on October 27, 1905. 


Twentieth Century Psychiatry.* 


rpniS book is a compilation of three 
-*■ lectures delivered by Dr. William 
White of Washington, under the auspices of 
the Salmon Memorial Trust, at the New 
York Academy of Medicine in 1935. 
Dr. Thomas W. Salmon in whose memory the 
Trust is founded, was the Medical Director 
of the National Committee of Mental 
Hygiene, and piloted it successfully through 
many difficult years. A relevant extract 
from The American Journal of Psychiatry 
(1931, page 725) regarding the Trust 
reads as follows : — 

££ A meeting in memory of Dr. Thomas 
W. Salmon was held at the New York 
Academy of Medicine on Saturday even- 
ing, January 10, 1931. At this meeting 
the completion of the fund of a hundred 
thousand dollars which was raised by 
friends and admirers of Dr. Salmon was 
announced. The custody of this fund 
has been vested in the New York Academy 
of Medicine, and the lectures will be 
delivered under its auspices and the 
lecturer selected annually by the Academy, 
and a special Advisory Committee. Under 
the terms governing the Trust, a scientific 
worker who has made outstanding contri- 
bution to Psychiatry, Mental Hygiene, or a 
related field must be chosen to deliver the 
lectures.” 

Dr. White is the third lecturer of the 
series, the two previous lecturers being 


* Twentieth Century Psychiatry . By Dr. William White. 
(Chapman & Hall, London.) 1936. Pp. 198. Price 10 j/S. 6d. 


Dr. Adolf Meyer of Johns Hopkins, and 
Dr. McFie Campbell of Harvard. These 
three are the senior accredited representa- 
tives of American Psychiatry. Their scienti- 
fic contributions have embraced the whole 
field of psychiatric thought. Their students 
are to be found in every Clinic or University 
of any importance. The writer of this 
article had the good fortune to be a student 
of one of them. 

Dr. Meyer lecturing on £ Psychobiology ' 
stressed a point of view, of which he is the 
chief exponent. Dr. Campbell lecturing on 
c Destiny and Disease in Mental Disorder ’ 
confined himself more or less to the reaction 
type usually termed Schizophrenic ; he 
interpreted the life experiences of such 
nervous and mental patients, and showed 
how from such studies, valuable insight 
could be gained into forces of human nature, 
the complex texture of personality, and the 
varied problems of human adaptation. He 
also warned of the danger of too much 
emphasis on the experimental method and 
the neglect of the broader aspects of human 
individuality. 

Dr. White has continued the tradition, 
but has been more elaborate and compre- 
hensive in choosing for his subject a review 
in perspective of the whole progress in 
psychiatric thought during the twentieth 
century. His three lectures, ££ Psychiatry 
as a Medical Speciality,” ££ The Social 
Significance of Psychiatry,” and the con- 
cluding one C£ The General Implications of 
Psychiatric Thought,” deal with a variety 
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of subjects, Medical, Psychological, Sociolo- 
gical and Philosophic. 

It is neither possible nor profitable in a 
review like this to discuss the various prob- 
lems raised in the book. It is perhaps 
more preferable to discuss how far the 
author’s expectations and hopes in present- 
ing these lectures in a book form can be 
expected to be realised. Dr. White hopes 
to help the reader in these lectures “to dis- 
cover gradually unfolding to his vision not 
only a concept of psychiatry in its more 
limited sense as a medical speciality, but in 
that broader sense which relates to it all the 
other departments of thought and experi- 
ence,” and thus of necessity “he will also 
discover that there is at the foundation of 
this presentation a philosophy in accordance 
with which its details are developed and 
differentiated.” This philosophy, the author 
hopes, will be found to be helpful not only 
in the restricted area of the practice of 
psychiatry but in the whole field of medicine 
not to say the still broader field of human 
relations. 

At the outset, it cannot be sufficiently 
emphasised that medicine has a destiny to 
fulfil as a science, and its function does not 
end with measures to combat suffering and 
pain. Therapeutics is certainly a very im- 
portant aspect of medicine, but it is not all. 
Viewed from this broader aspect of medicine 
as a science, it becomes intelligible why the 
numerous publications and research papers 
published in recent years deal not with 
mere therapeutics but with formulations 
regarding the nature of disease and abnor- 
mality in general. In this connection the 
work of Sir Thomas Lewis is of considerable 
interest. It is only when considered from 
this point of view, the value, meaning 
and purpose of Dr. White’s book become 
evident. Dr. White in his lectures empha- 
sises changing orientations and concepts 
in psychiatric thought, and does not concern 
himself with mere evanescent details. 

The concept of the organism as a whole 
opposed to the body-mind division claims his 
first attention. The terms bodily activities and 
mental processes are purely different aspects 
of the activities of the organism, the so- 
called mental processes being total reaction 
patterns, while the bodily activities are 
part-reaction patterns. The mind-body re- 
lationship is a unity, but the persistence of 
these words, body and mind, however, as 
Dr. White points out, leads to some con- 
fusion, because our ways of thinking are 


imprisoned by the forms of our language. 
These two words have long meant different 
entities, and unless we think of a better way 
of expressing this unity, even hyphenated 
expressions like emotion-intellect, heredity- 
environment and of course body-mind, may 
only serve to emphasise the difference and 
not the unity as we desire they should. 

The studies on personality by Dr. Adolf 
Meyer, from what he terms the psycho- 
biologic angle, Coghill’s biological researches 
on the behaviour patterns of amblyostoma 
are concrete verifications of the implications 
of this concept of organism-as-a-whole. It 
might be quoted as an example that no 
type of reaction, however highly specific it 
might have been thought to be, can ever 
separate itself from its background, the 
total behaviour pattern. Secondly, events 
and responses must be explained by their 
significance, purpose and ideals ; meanings 
and values are far more important than 
mere descriptions and classifications. 

The psycho-analytic movement is perhaps 
the most significant single factor which 
brought about this altered orientation in 
psychiatric thought — from mere description 
and classification to meanings and values. 
The achievements of bacteriology and the 
progress in microscopic anatomy and patho- 
logy on the one hand, and static academical 
discussions on Psychology on the other, 
had completely obscured the issues in 
Psychological medicine. The Physicians 
and Pathologists were busy on one side 
groping for a bacterium or a demonstrable 
pathological structural defect in conditions 
like mania, melancholia, hysteria, dementia, 
prceeox, etc., which however could not be 
found, while on the other, the academic 
psychologists were busy w r ith sterile contro- 
versies over non-existent faculties and water- 
tight compartments of a mythical mind and 
soul. It was in this big, buzzing, booming 
confusion that the genius of Preue Blazed 
the Trail. 

Dr. White rightly considers that most of 
the heated opposition, roused by Preud’s 
publications was due to their contents, 
which were sexual, and which were revealed 
by his analyses. This, Preud could not 
help, because of the essentially pathological 
nature of the cases he had for his material. 
But the methodology he introduced was 
revolutionary. He contended that the aim 
of psycho-pathology was to explain the 
symptoms of abnormal states of mind in 
psychological terms and not merely to 
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describe and classify them. Rickmann has 
observed that up to the time of Freud the 
tendency of psychiatry has been to turn for 
help to the physical sciences, which resolve 
themselves to number, measure and scales. 
In contrast to this psycho-analysis has 
another method to offer, which does not 
enumerate, measure, or weigh ; it only 
deals with presentations in the mind and 
tries to find by its technique how they are 
arranged, how they interact, and how they 
take effect in behaviour. A proper combi- 
nation of the two methods, Rickmann adds, 
is the inevitable destiny of psychiatry ; at 
present, there seems no way of fusing the 
two, so that the Clinician is obliged to use the 
two alternately, viewing now the Psychical, 
now the chemical, regarding the patient at 
one moment ontogenetically, at the next 
moment as the subject of statistical research. 
Dr. White, although an ardent believer in 
psycho-analysis, has, however, no illusions 
about the same. He recognises that it is 
only one of the approaches to the problems 
of the mind, and to its therapeutics. And 
that the impossible claims made for it by 
some of its advocates, only hinder its use- 
fulness. 

Side by side with the psycho-analytic move- 
ment, and as some people seem to think as 
a corollary of or supplementing the same, 
arose the Mental Hygiene movement, with 
its offspring, the Child Guidance Clinic. 
It is a matter of common knowledge that 
Clifford Beers (author of A Mind that 
Found Itself ) the driving power behind the 
movement was himself a mental patient, 
and that his sympathy with the sufferers, 
and the deplorable manner in which the 
patients were treated, was responsible for 
the foundation of this movement which is 
now a huge international organisation. 
The Mental Hygiene movement is essentially 
a public health movement which has as its 
major objective the prevention of the 
disabilities and wastage of mental disease. 
That mental disorder can, to some extent at 
least, be looked upon as preventable, is a 
startling innovation. Its sociological and 
educational implications are obvious. More- 
over, it gives a new orientation to the inert 
notion of the inevitableness of heredity. 
Both heredity and environment are not 
any more separate and distinct facts un- 
related to each other, but they are just 
like body and mind, only two aspects of an 
organism which grows out of and into an 
ever-changing environment. If we accept 


that everything abnormal is based upon a 
hereditary background which determines in 
its very inception and for all time what its 
consequences shall be, then there is nothing 
to be done about mental disease at all. 
But it is only because, we believe that to 
some extent at least, we could modify 
human beings, and that we can remove 
some of their difficulties and disabilities, we 
are able to understand the extraordinary, 
sometimes almost miraculous, therapeutic 
successes. 

Closely associated with this problem of 
heredity, is the consideration of the physical 
make up of the individual, which is largely, 
if not fully hereditary in origin, and which 
has within it certain corresponding types of 
thinking and feeling. Kretschmer's work 
on the close association between the thickset 
individual and affective disorder, and the 
asthenic individual with morbid introversion 
and schizophrenia is too well known to 
need comment. But both Kretschmer’s 
work on physique and Jung’s work on 
extroversion and introversion, however 
suggestive, should not be taken too literally. 
Because clear cut, concrete, and definite 
psychological or biological entities exist 
nowhere in the universe. A belief in such 
represents only the extreme of the wishful 
attitude of man towards reality. 

Before leaving this part of the subject, 
it is wise to remind ourselves that all these 
problems of growth and development, psycho- 
logical and physical, are merely functions 
of time. The new orientation from purely 
space thinking to time- space thinking is as 
significant in psychiatry, as the time-space 
continuum in fourth dimensional physics. 

Dr. White deals also with the influence of 
psychiatry on criminology, delinquency and 
education, but what he has said is common 
knowledge and needs no comment. The 
contribution of psychiatry to medicine can 
hardly be too often repeated. A patient 
is not a more or less incidental container of 
an interesting biochemical, physiological, or 
bacteriological situation, but is something 
far more. A clinical picture is not a mere 
photograph of a man sick in bed. It is an 
impressionistic painting of a patient sur- 
rounded by his home, his work, his rela- 
tions, his friends, his joys, sorrows, hopes and 
fears. A doctor is not treating a disease, 
is not treating a mere case, but a human 
being, in whom the importance of psycho- 
logy is over ninety per cent., and of physio- 
logical pathology less than ten per cent. 
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While these paragraphs were being written 
two reviews of the same book have appeared, 
a lengthy one in Mental Hygiene of July 
1936, and a very short note in the Lancet of 
August 22. While that in Mental Hygiene 
is very fulsome in its praise, the note in 
Lancet is very lukewarm ; and hardly just 
to the author. “ He has high hopes of 
what may be done for civilisation by the use 
of psychological knowledge ; of those major 
threats, which make optimism difficult for 
Europeans, he scarcely speaks at all.” One 
often feels that the problems of dictatorship, 
tyranny, aggression, and of mob hysteria 
agitating Europe have in spite of a common 
human background aspects which are purely 
individual to Europe, and a non-European 
cannot deal with these problems with the 
same authority as a European can. What 
constitutes progress is only a point of view, 
and Dr. White with his experience of forty 
years has lectured on what he feels he could 
speak with authority, on subjects which he 
thinks need comment, and in a field in which 
he has not been an idle spectator, in contrast 
to the many compilers of recent advances. 


One cannot quarrel with Dr. White on this 
count. 

Just as in other books, which are compi- 
lations of lectures, in this book also there 
seems to be a lack of coherence and sequence ; 
a certain amount of repetition . and dispro- 
portion. One notes also with regret a 
tendency to soar from facts to ‘beyondness, 5 
in a way out of keeping with past form, — 
a failing noticeable in many other great men, 
for example Jeans and McDougall, and 
latterly in Jung. 

Every intellectual revolution which has 
ever stirred humanity to greatness has been 
a passionate protest against inert ideas. A 
great idea in the background of dim con- 
sciousness is like a phantom ocean beating 
up on the shores of human life in successive 
waves of specialisation. Wholes can no 
more be studied without reference to parts 
than parts without reference to wholes. 
Twentieth Century Psychiatry is in large 
part a contribution by man to a knowledge 
of himself. 

M. V. Govindaswamy. 


Senescence and Death in Invertebrate Animals. 


T HE causes of death in mankind due to 
disease or old age have been the 
subjects of investigation by man ever since 
he began to show scientific curiosity in these 
phenomena. In his attempts to prolong his 
wonderfully interesting life, man has wander- 
ed into the pathless regions of speculation 
in regard to life, death and the soul of the 
individual, and stumbled on the sciences of 
Chemistry, Biology, Medicine and Hygiene. 
Man’s interest in his domestic pets, chiefly 
of the mammalian and avian species, led 
him to investigate the problems of old age 
and death in Vertebrates other than man, 
and the phenomena of parasitism and of 
monstrosity in plants and Invertebrate ani- 
mals of economic value. Hot until recent 
years, however, was systematic attention 
focussed on the phenomena of senescence 
and death in various groups of Invertebrate 
animals. The great volume of literature 
on this subject, when critically examined, 
shows that it is essential to distinguish 
clearly between two types of data, (1) relating 
to changes in the organisation of Invertebrate 
animals due to normal physiological condi- 
tions, and (2) relating to changes due to 
pathological conditions. 


What are the signs of senescence observed 
amongst 'the Invertebrates of -the various 
phyla of the Animal Kingdom, does senes- 
cence actually lead to death in these animals, 
and what are the various views held in 
regard to the causes and significance of 
senescence % Illuminating answers to these 
questions are given by Dr. Istvan Szabo of 
Budapest in an excellent summary of the 
literature on the subject in Rivista di 
Biologia , XIX, Fasc. Ill, 56 pp. (1935) to 
which is appended a fairly exhaustive list 
of references. 

There are two fundamental views held in 
regard to the process of ageing. The earlier 
view held by Weismann and others was that 
ageing is a wearing out of the tissues, while 
the more recent one held by Minot, Baer and 
others is that it is a part of the developmental 
process of the animal, or as Raymond 
Pearl holds that senescence is not an indis- 
pensable peculiarity of life. Between these 
two extremes, and explanatory of the one 
or the other extreme is a variety of views 
in regard to the causes of senescence and 
consequent physiological death. One view 
is that senescence and death are caused by 
aggregation of living cells as in multicellular 
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organisms and by organic differentiation, 
a second view is that they are brought 
about by the poisoning influence of meta- 
bolism, or by the insufficiency of excretory 
processes or of metabolism, a third view 
attributes old age and death to the decay 
of assimilatory activity, a fourth view to 
the exhausting effect of the reproductive 
processes, a fifth view holds that death is an 
essential aspect of life, a sixth holds the 
struggle for existence between different parts 
of the organism as responsible for its old 
age and death, a seventh attributes senes- 
cence and death in animals to the colloid 
character of living substance. According to 
the last mentioned view, death of the organ- 
ism is ‘ caused by the increasing density of 
the protoplasm. Szabo thinks that as each 
individual repeats the ancestral history 
according to the Biogenetic law, the colloids 
thicken gradually leading to senescence. 
One author atributes the thickening of the 
protoplasm to the law of gravitation, which 
holds good for all living matter. 

Among Protozoa destruction of the nucleus 
and other parts of the organism seem to 
represent the changes due to senescence. 
The occurrence of peculiar modes of repro- 
duction (by fission and reorganisation) in 
the Protozoa by which the parent organism 
divides itself into daughter organisms has 
earned for this group the reputation of being 
potentially immortal, but the loss of indi- 
viduality sustained by the parent organism 
provides an argument for holding the oppo- 
site view. In Protozoa death can only be 
considered as external, that is to say, 
Protozoa are exempt from physiological 
death. Nevertheless, senescence in Protozoa 
is as much potential as immortality. The 
classical experiments of Child, Prowazek 
and others with young and old individuals 
of various kinds of Protozoa show that they 
suffer old age without resulting in death, 
and that the continuity of life is maintained 
indefinitely by a process of rejuvenation. 

In regard to Sponges, Bidder, Minot and 
Arndt consider that there is no senescence, 
although degeneration and reduction of 
parts may take place as a result of starvation 
or of other unfavourable conditions. Szabo 
thinks that the question of senescence in 
sponges can only be settled by further careful 
observations. 

In regard to Coelenterates, the works of 
Hertwig, Boecker, David, Gross, Hartlaugh 
and Schlottke are reviewed showing the 
divergence of opinion amongst authors with 


reference to the causes of senescence and 
death. Hertwig observed that the same 
causes which result in the death of Hydra 
fusca in cultures may also lead to the develop- 
ment of reproductive organs, the only 
difference between the two phenomena being 
the degree of intensity of depression in 
cultures, the greater producing death and 
the lesser sexual reproduction. Boecker and 
Goetsch found that organisms in cultures 
recovered from depression, and therefore 
considered depression as a sign of patho- 
logical phenomenon and of cessation of 
feeding, bud-forming and assimilation. 
According to Hartlaub, the approach of 
death is heralded by the cessation of sexual 
reproduction. David and Gross thought 
that Hydra was potentially immortal. 
Schlottke found that all except the intersti- 
tial cells in Hydra were subject to senescence 
and death, and the latter category of cells 
gave rise to other cells. He, therefore, 
thought that Hydra was potentially im- 
mortal. 

In Rotifera the signs of senescence were 
studied by various authors. Noyes observed 
in Froales decipiens that although old 
animals fed continuously digestion and 
defecation did not take place. Jennings 
and Lynch found that in old Proales sordicla 
the movements were slow, feeding process 
inefficient, and the tendency for the head to 
get attached by some secretion. Plate 
observed swelling of the middle parts and 
the tucking in of the extremeties in Gollidina 
magna as the signs of senescence. In 
Rotifera vulgaris Speman found that the 
signs of old age were creeping instead of 
swimming, slower reactions to external 
stimuli, shrinkage of the body and crumpling 
of the integument, loss of elasticity of 
muscles, and cessation of reproduction. In 
Lecane inermis Szabo, M., observed slower 
movements, the tendency to remain rooted 
to one place for long periods and to fall to 
a side from which position they cannot 
raise themselves. The animals, however, 
fed till death, but stopped defecation 21 
hours earlier. In all the species of Rotifera 
studied, ciliary movements in the cells of 
the Oesophagus and the excretory organs 
continued till death whatever the changes 
. due to senescence. 

In the Nemertine worms Sekera observed 
decrease in body size and heavy pigmenta- 
tion of the integument as the signs of 
senescence. 
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In the Poly eh fete worm Hydroides pecti- 
nata , Harms observed signs of senescence 
to be less irritability, stagnation of blood 
in abdominal vessels, irregular peristalsis in 
the gut., and gradual degeneration of the 
segments of the abdomen from behind 
forwards. Provided that the animal is able 
to get rid of its degenerating abdomen from 
the thorax, the latter can regenerate a 
new abdomen. The deeper cause of senes- 
cence seems to lie, however, in the central 
nervous system, in particular the parts 
which control the blood-vessels, where de- 
generation sets in wTiile the rest of the 
tissues are histologically normal. Even 
after the whole brain has almost degenerated 
and the cell-outlines are obliterated, irri- 
tability seems to persist. Harms did not 
consider the appearance of pigment in 
worms, as also in Coelenterates and Arthro- 
pods, as a sign of senescence. Stolz observed 
shrinkage of the body, cessation of budding 
and degeneration of the digestive system in 
Aelosoma hemprieliii. In the asexual oli- 
gochaetes of all ages (Rais communis and N. 
variabilis) Stolte found symptoms of old 
age in slow movements, in reduction of 
peristaltic activity in the gut and of pulsa- 
tion in the blood-vessels, in the flattening 
of muscle epithelium and muscle layers, in 
the accumulation of metaplastic material 
(chloragogen bodies), and in the death of 
the intestinal and nerve cells. He was of 
opinion that senescence and physiological 
death were caused by the discontinuance of 
the production of reserve cells and by 
degeneration of the mass of nerve fibrils in 
the visceral ganglia, although the latter 
were less striking. Szabo concludes from 
Stolte’s studies that physiological death is 
caused primarily by degeneration of the 
gut-chloragogen system. 

In Crustacea senescence changes have 
been observed by Walter in Cyclops viridis 
to begin in the nervous system, chiefly 
brain, as atrophy of cells, leading to the 
breaking off of setse, clumsy and unbalanced 
movements, and cessation of feeding. 

Changes similar to those observed in 
Cyclops viridis were described by one author 
in the case of Phasmidae, but these have 
been contradicted by a later observer. 
Metschnikoff found in moths cessation of 
excretion and accumulation of excretory 
products. Other observers like Krumbiegel, 
Blunck, Janish, Pixell-Goodrich and 
Schmidt, to name only a few, have studied 
the changes of senescence in beetles, wasps, 


bees and other insects. In these, deposition 
of metaplastic substances and pigments, 
general signs of atrophy or hyperplasia or 
both were the changes observed. 

In regard to Mollusca the investigations 
on senescence changes are more varied. 
Burnett Smith observed in Gastropods the 
following changes amongst others : passing 
of the shoulder tubercles and spines into 
a shoulder keel, protrusion of the mantle 
in the region of the anal siphon, stromboid 
form of the outer lip of the aperture, ten- 
dency towards looseness of the coils, irregu- 
larity of growth lines, thickening of the 
shell, tendency to the formation of smooth 
and rounded whorls, and discontinuous or 
recurrent ornamentation. Myonier de Vil- 
lepoix found that in Helix aspersa the gland 
cells of the mantle disappear, and the cells 
of the mantle epithelium only are capable 
of dividing. Szabo, I. and M., studied the 
changes due to senescence in various forms 
of Mollusca (Helix, Avion, Agriolimax, 
Coretus, Planorbis, Limncea and Viviperus) 
from the points of view of morphology and 
histology and came to the conclusion that 
the cause of senile death lies in the liver as 
in Agriolimax agrestis or in the nervous 
system as in Limax flavus, the two species 
which were investigated in great detail by 
the authors. One of these two might be 
primary and the other the secondary cause 
of death. In the liver it is the increase of 
connective tissue, and in the nervous system 
the accumulation of pigment, which causes 
death. 

In addition to the various signs of senes- 
cence such as atrophy of cells, accumulation 
of pigment, increase of connective tissue, 
loss of weight, etc., Szabo considers the change 
occurring in the proportion of the nucleus 
to the cytoplasm as not the least important. 
But opinion in regard to the nucleo-plasm 
ratio seems to be divided. One set of 
observers working on Vertebrates and other 
Metazoa holds that it is the cytoplasm which 
increases in proportion to the nucleus 
during senescence, while another set work- 
ing on Protozoa holds the opposite view, 
namely, that the nucleus increases in pro- 
portion to the cytoplasm. But considerable 
doubt has been throwm on this point by the 
work of Gunther Hertwig who showed 
that such changes as occur in the ratio of 
nucleo- and cytoplasm were due to the 
effect of fixatives. Szabo, however, is of 
the opinion that chemical tests as applied 
by various investigators (Masing, Schasffer, 
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Robertson and others) indicate the occur- 
rence of a change in the nucleo-plasm ratio 
as one of the signs of senescence. 

The changes produced by senescence are 
not uniform in the various species of animals. 
In one species the signs of senescence are 
observed in the nervous system, in another 
in the alimentary system, in a third in the 
genital system or other organs. In some 
species all organs show signs of senescence 
simultaneously as in ants, while in others 
the genital organs are primarily affected. 
For every species, therefore, there seems to 
be a characteristic mode of senescence. 
Even among individuals of the same species 
senescent changes may differ as shown by 
Szabo in Agriolimax , by Jennings and 
Lynch in Proales , by Stolz in Aelosoma 
and by Gross in Hydra . 

Concluding this systematic survey of facts 
knowm in regard to the modes of senescence 
in various groups of animals, Szabo discusses 
certain general aspects of the subjects of 
senescence, rejuvenation and potential im- 
mortality. 

With regard to the influence of germ cells 
on senescence Szabo is of the opinion that 
atrophy of these cells cannot be a primary 
cause of death. Eeproductive activity may 
perhaps weaken an organism, and the state 
of the germ cells in this weak condition may 
influence the speed of senescence. In Agrio- 
limax agrestis , Szabo, I. and M., observed 
the scarcity of undifferentiated germ cells 
(which the authors have designated as the 
Polimanti cells) in young and egg-laying 
individuals, and the aggregation of these 
cells to form a definite tissue (the Polimanti 
tissue) in non-egg-laying animals with a 
long span of life. Where this tissue was 
well developed, genuine atrophy in other 
cells of the body did not occur. So the 
conclusion was drawn that the presence of 
Polimanti cells in some way increases the 
span of life by maintaining the metabolic 
rate unchanged and thus delaying atrophy. 

Szabo then discusses the results of Child’s 
experiments on senescence and rejuvenation. 
Child studied the reactions of various animals 
of all ages such as Planaria , Coelenterates, 
Crustacea and larval amphibians in various 
media, such as cyanides, ethylalcohol, 
chloroform, etc., under constant temperature 
conditions, both in high and low concentra- 
tions, and observed how long animals of 
different ages lived in media of high con- 
centration or acclimatised themselves to 


media of low concentration. Because of 
the varying rates of metabolism in animals 
of different ages, the younger animals were 
observed to die sooner in concentrated 
media than the adults, while in media of 
low concentration they lived longer than 
the adults. Whether the mode of reproduc- 
tion is sexual or asexual, the degree of 
susceptibility depends only on differences 
in age. Child also observed that in Inverte- 
brates with highly developed power of 
regeneration, the process of senescence 
often led to rejuvenation, w'hether the mode 
of reproduction was primarily sexual or 
asexual. From the point of view’ of senes- 
cence and rejuvenation the sexual and 
asexual modes of reproduction are, there- 
fore, fundamentally similar processes. 

The question of potential immortality is 
discussed by Szabo in detail. If a cell or 
an individual is potentially immortal, then 
it does not grow old, or its senescence is 
balanced by certain processes by wdiich the 
cell or individual is rejuvenated. In the 
Metazoa the continuity of the germ-cells is 
generally accepted as a sign of potential 
immortality, and from experiments on the 
tissue culture of Vertebrates it seems likely 
that cells of tissues of the body other than 
those of the reproductive organs have a 
tendency towards potential immortality. In 
the Protozoa the individuals have a tendency 
to grow old, but rejuvenation arrests the 
progress of senescence and maintains the 
continuity of life. In the lower Metazoa 
such as worms, Coelenterates, etc., parts of 
the body are potentially immortal. Im- 
mortality seems, therefore, to be a primitive 
characteristic of unicellular and multi- 
cellular lowly-organised animals. It may 
mean that the animal as a whole or particular 
tissues do not grow old or that senescence 
is compensated for occasionally by rejuve- 
nation. For this reason the author suggests 
that the physiological experiments on poten- 
tially immortal organisms should be verified 
by careful microscopical examinations of the 
tissues to detect the minute changes due to 
senescence. 

Reviewing the field of literature, death in 
organisms apart from pathological causes and 
accidents seems to be the result of cells 
living together — a heavy price to pay for 
corporate existence. 

H. Srinivasa Rao, 
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REVIEWS. 


Collected Scientific Papers of Sir William 
Bate Hardy, F.R.S. Published under 
the auspices of the Colloid Committee of 
the Faraday Society. (Cambridge Uni- 
versity Press.) 1936. Pp. xi + 922 with 
15 Plates. Price 63sh. net. 

This is a superb volume. It is a worthy 
memorial of a great scientist whose labours 
have elucidated some of the abscure prob- 
lems of the living substance. The work 
contains fifty-nine contributions, capable of 
being arranged under three heads : Physio- 
logical and histological, problems of the 
colloid state and the behaviour of liquids 
and solids at their interfaces. These papers 
have shed considerable light on the func- 
tions of the living cell. 

In the preface Professor Eric K. Pideal 
gives us an insight into the scientific life- 
work of Hardy and observes as follows : — 

“ A number of excellent accounts have been 
published of the scientific life of Sit* William 
Hardy, but no better epitome has been 
given us than that expressed by Sir Hugh 
Anderson, the late master of Hardy’s 
College, Gonville and Caius. ‘ Hardy once 
observed a cell divide under a microscope 
and wondered why.’ The wonder excited 
in Hardy by the observation of cell division 
set him on the path of these investigations 
on physico-chemical properties of the pro- 
teins and the behaviour of matter in the 
boundary state.” 

Numerous appreciations of this aspect of 
Hardy’s v~ork have already appeared, and 
this collection of his papers must have an 
immense interest for those engaged in the 
exploration of the problem “ Why and 
how a cell divides.” His earlier work on 
biological subjects opened a wide and 
fruitful field of researches on colloids which 
have familiarised his name to us. The 
physical problems raised by the study of 
living matter led Hardy to abandon the 
current theories of the structure of proto- 
plasm and the prevailing methods of its 
investigation by fixing and staining the 
cell. He resorted to study sinrple colloidal 
solutions and the results have established 
the connexion between electric charge and 
stability, the reversibility of sol-gel trans- 
formation and the recognition of globulins 
as types of colloidal electrolytes. Modern 
Colloid Science owes a great deal to these 
investigations and the concept of the 


colloidal electrotype has added to it a new 
and illuminating chapter. 

In his Guthrie Lecture on “ Some Problems 
of Living Matter,” Hardy expounded that 
the available energy of a dead colloid or of 
an interface is in the main physical in charac- 
ter, while that of living matter is essentially 
a chemical potential, which gives way in 
the response to a stimulus, and is restored 
by an intake of oxygen. “ The activities 
of a living cell appear to be due to a cunning 
combination of the chemistry of the dead 
space with the hysteresis of the colloid.” 
Speaking later at" the Colloid Symposium 
at Toronto in 1928, he observed “‘‘my thesis 
soon narrowed itself down to the ungrateful 
task of displaying the difficulties of the 
problem, and as a first step, let me state a 
belief which I have held for thirty years or 
more. It is that nothing is to be gained 
by claiming living matter as colloidal.” It 
is true that the mechanical side of the 
interpretation of life phenomena requires 
a deeper understanding of molecular 
physics, but will such a knowledge alone 
provide us with an. exhaustive picture of 
the manifold implications of what we call 
life. In the concluding part of his address 
Hardy has given a picture of his ideal of a 
Biological College. “ It should have three 
floors, a ground floor of molecular physics, 
a first floor of biophysics and a top floor 
for cell mechanics. And of the staff the 
professor of molecular physics should have 
no responsibility for biology, the professor 
of biophysics should be a Mr. Facing-botli- 
ways, responsible to physics and to biology, 
whilst the professor of cell mechanics should 
be a biologist pure and simple. That 
College I should expect to provide the new 
synthesis of knowledge of which biology 
stands in need.” 

Holding such views during all his period 
of work, he was led to investigate new 
problems regarding the static friction be- 
tween solid faces of films of lubricant, when 
they are sufficiently near to each other to 
influence its physical properties. His re- 
searches on “ boundary conditions ” led 
him to establish facts" far beyond their 
original scope, and provided problems in 
the properties of films on solid surfaces and 
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those of liquid films on liquids, for further 
study and investigation. 

In his Abraham Flexner Lecture (1931) 
Hardy expresses his mature ideas regarding 
what he calls the greatest of the many 
improbabilities of living matter, and the 
momentous inference he draws from it. 
By virtue of its asymmetric powers of 
producing optically active compounds from 
symmetrical substances, living matter “seems 
able to evade an enormous mathematical 
improbability 55 , viz., in the first photo- 
synthesis of carbon dioxide and water to 
formaldehyde, the ehloroplast contrives to 
catch and hold three quanta at once, and 
in this it is unique, for no known endo- 
thermic photochemical reaction involves 
more than one quantum. The dynamical 
systems in the living cell are produced by 
the capacity of the amino acids interacting 
with its molecular asymmetry. Asymmetry 
of living substance is specific and constant, 
but the barrier separating the asymmetric 
and symmetric world is not absolute as is 
proved by the synthetic products of the 
laboratory, lb the question “ how was 
the first asymmetric molecule created 55 , 
Hardy seems inclined to think that “ the 
beginning of life w r as an unique event at 
any rate in world history. There must 
have been a definite creative period whose 
duration does not concern us and whose 
character in three dimensional chemistry 
is a mathematical improbability. 55 That 
there is something beyond physics and 
chemistry is envisaged by the cautious 
adoption by Hardy of the hypothesis of a 
special vital force and “the search for it is 
as likely to lead to our goal as any other. 55 
He w'ould even go further and say “ that 
the physical and chemical improbabilities 
of living matter are so great as to make an 
hypothesis of special creations more restful 
and almost as valid as that of continuous 
evolution. 55 Hardy declares that he is not 
shocked by vitalism, but only he is afraid 
of it as a dangerous flag to fight under ; 
it is, however, refreshing to read this preg- 
nant sentence, — “ Is there any guess which, 
comes within whooping distance of the 
shifts and tricks by which the primordial 
slime clothed itself in diffraction gratings 
to give the birds the colour they need in a 
tropical forest.” 

Within the limited space at the disposal 
of the reviewer, it is almost impossible to 
attempt anything more than bare notice 
of the work of a great scientist who has 


browsed far and wide in new' and fresh 
pastures. His work is distinguished by a 
spacious dignity and a classic breadth of 
outlook, rare in these days of hurry and 
specialisation. Every scientist interested in 
the problems of biology and chemistry is 
deeply indebted to Professor Eric Bideal for 
his task of publishing this volume under the 
auspices of the Colloid Committee of the 
Farady Society assisted by the Dominion 
Governments of Australia, South Africa and 
New r Zealand, the Boyal Society and the 
Chemical, Biochemical and Physiological 
and Faraday Societies, in collaboration with 
the Master of Fellow's of Gonville and Caius 
College. 

Theoretical Astrophysics. By S. Eosseland. 

(Clarendon Press, Oxford.) 1936. Pp. 355. 

Price 25 sh. 

The appearance of a text-book on Astro- 
physics by so eminent an authority as 
Prof. Eosseland will be welcomed by all 
students of the subject. To those who are 
acquainted with his excellent little German 
book of 1930 Astrophysik auf a tomtheorctischer 
Gruncllage the present book and the planned 
second volume will serve as the fulfilment of 
the hopes cherished by them of the appearance 
of a regular text-book on Theoretical Astro- 
physics. In the older book, the order of 
topics treated was stellar interiors, stellar 
hydrodynamics, stellar atmospheres and 
finally gaseous nebulas. In the present 
w r ork, Professor Eosseland has partially 
reversed the order by treating in the first 
volume the subjects of stellar atmospheres 
and the outlying portions which he calls 
envelopes while reserving for the second 
volume the study of stellar interiors. There 
is no doubt that this is the most logical 
method of development from the learner’s 
point of view. Another innovation in the 
present volume is the foundation of atomic 
physics that it is laid out in the first eight 
chapters so that the superstructure may be 
well and truly built. The topics dealt with 
in these eight chapters have been carefully 
and deliberately chosen with an eye on future 
application in astrophysical problems. While 
this has its undoubted advantages, it has 
also resulted in a rather condensed treat- 
ment and makes difficult reading in certain 
places, specially in the second chapter 
devoted to statistical mechanics. The idea 
of devoting a separate chapter to Dirac’s 
theory of radiation is an excellent one and 
for a student of Astrophysics no better 
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account of it can be given than what is 
contained in the eighth chapter. 

Chapters nine to eighteen are devoted to 
the essential developments relating to the 
lower atmospheric strata wherein thermo- 
dynamic equilibrium holds good. The 
remaining chapters are devoted to the 
highest atmospheric layers. 

It may be said at once that this work is 
not meant to be a comprehensive treatise 
but a programme which the author has 
chalked out for introducing a beginner into 
the subject. Stress is therefore laid more on 
the underlying principles than on the actual 
details of several investigations and this 
makes the book all the more valuable for 
purposes of study. 

Not the least interesting part of the book is 
the beautiful introduction of nine pages. 
It supplies the necessary historical back- 
ground and no one who has read it will fail 
to see at once the great enthusiasm of the 
author for his subject. What is most gratify- 
ing to Indian readers is the very handsome 
tribute paid to the fundamental contribu- 
tions of Prof. Megh Nad Saha to stellar 
spectroscopy. (We might incidentally notice 
here the curious misprint on p. xvi C£ Megd ” 
instead of i£ Megli' 5 .) 

Prof. Eosseland has rendered a great 
service to students of Astrophysics in bring- 
ing together in a collected form the latest 
developments of the several branches of 
Theoretical Astrophysics. We keenly await 
the anpearance of the second volume. 

B. S. M. 


Short Wave Wireless Communication. By 

Ladner and Stoner. (Chapman and Hall, 

London.) 1936. 3rd Edition, revised and 

enlarged. Pp. 453. Price 21*7*,. 

Since the publication of the first edition in 
1932 this hook has become so well known 
that a general review" of the work as a whole is 
superfluous. The third edition now issued 
is a revised and somewhat amplified version 
f the second edition which appeared in 1934. 

The chapter on Aerials is considerably 
nlarged and includes revised paragraphs 
m the effect of earth conductivity and a 
brief account of high frequency measure- 
ments of earth conductivity and dielectric 
coefficient. 

A new- chapter is added on commercial 
wireless telephone circuits, the practice in this 
branch of radio engineering being considered 
to be now sufficiently stabilised to w r arrant a 
text-book account. 

New matter includes a discussion of the 
method of frequency modulation emnloved 


as an antifading device in telegraphy ; and 
a description of appropriate circuits for 
putting the method into effect is appended. 

In the four years since its first appearance 
the book has become indispensable to stu- 
dents of radio-communication. That this 
is widely recognised is attested by the fact 
that this third edition represents the sixth 
printing in this short period. 

The printing and get-up of the volume are 
similar to those of the second edition and are 
excellent. E. P. M. 


Electrical Handicraftsman and Experi- 
menter’s Manual. By Langman and 
Moore. (Technical Press, London.) 1936. 
Pp. 192. Price 7s. Gd. 

1 consider that this book is not suitable 
for serious review in Current Science. 

This is a book not easy to classify. It is 
claimed to be a “manual,” a vade-mecum 
for electrical handicraftsmen, students, experi- 
menters and inventors. From this one might 
expect a compendium of useful information 
arranged for convenient and constant refer- 
ence, for those classes of readers. 

Actually the book is very discursive and 
built, apparently, to no definite plan. It 
contains a good deal of information, some of 
it more curious than useful, on mechanisms 
and devices. It is conceivable that some of 
these might be turned to account by a worker 
faced with a practical problem. This in- 
formation is conveyed in what is really a 
series of notes, illustrated by some excel- 
lently draw r n diagrams, which may be 
regarded as the book’s most valuable feature. 
A good deal of space seems to be wasted over 
devices of long obsolete types (such as, for 
instance, soleniod motors) ; and on models 
designed to illustrate simple principles which 
appear to be inappropriate to a manual for 
handicraftsmen, experimenters and inventors, 
or even for any but the most elementary of 
students. 

In some instances these models hardly 
achieve their ostensible purpose. For 
example, on page 174 w"e find an account of 
an “ electromechanical contrivance for cor- 
relating principles involved in mercurial and 
aneroid barometers.” Tbis turns out to be 
an arrangement (or rather two arrangements) 
for relating rectilinear motion to circular 
motion and so comparing a straight with a 
circular scale by means somewhat reminiscent 
of the school of practice associated with the 
name of Mr. Heath Eobinson. 

The hook is w-ell turned out as regards 
printing, illustrations, paper and binding. 

w t> iv/r 
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INDUSTRIAL OUTLOOK. 

Problems of the Leather Industry in India. 

By Rai Bahadur B. M. Das, m.a. (Cal.), >r.sc. (Leeds). 
(Superintendent. Bengal Tanning Institute.) 


L EATHEB is now an important item 
of trade. It lias multifarious uses. 
A large amount of it is consumed in the 
equipment of the Army and the Police 
Forces of the country ; its consumption in 
making shoes, travelling requisites and 
various kinds of leather articles is very 
large. A considerable quantity is required 
in mills, factories, workshops and railways 
for various mechanical purposes. With the 
advancement of modern civilisation the 
scope of its utility is continuing to widen 
and its importance and indispensability in 
many of the activities of human life of the 
present-day world has been firmly established. 

Hides and skins, primarily of the domestic 
animals, e.g., buffalo, cowand oxen, goat and 
sheep, etc., which are bred and reared in 
every country for farming and food are the 
chief raw materials for making leather. 
Their supply is fairly large and regular. 
The ever-increasing demand for leather has, 
however, made it necessary to tap other 
resources and now skins of wild and aquatic 
animals are appreciably supplementing the 
hides and skins of domestic herds to satisfy 
this demand. 

Hides and skins kept raw as obtained 
from the backs of animals, rot and decay in 
a short time. Different treatments, physical 
and chemical, are needed to stop putrefaction 
and to convert these putrescible animal 
products to leather suitable for human use. 
The processes are called “ curing 55 and 
ec tanning ” respectively. The methods that 
are in vogue to-day, have evolved to their 
present stage through thousands of years’ 
practice and experience. There must have 
been innumerable trials and experiments. 
The failures have been forgotten. Only 
those which yielded satisfactory results have 
survived and have been handed down to us. 

Ho human art or occupation can indeed 
claim such antiquity as the art of leather- 
making. It is much older than agriculture, 
for it is now universally recognised that long 
before men learnt to till the soil, they used 
to Eve by hunting. And it must have 
occurred to the primitive hunters to use the 
furs of the animals they bagged for clothing 
as a protection against cold and rain. It 
must have also been noticed by them that 
kept as such the skins did not remain sound. 


Drying in the sun would no doubt help in 
their preservation but it made the skins 
too hard for use. Hence they must have 
tried to soften the skins while drying by 
applying the fat of the very animals they 
bagged whose emohent action they must 
have previously observed on their own 
skins. Thus originated the early method of 
dressing skins with the wild tribes in 
prehistoric times, which may be called the 
precursor of modern tanning. This method 
of tanning with animal fat in a modified 
form is practised even to-day, and is known 
as oil tannage by which the well-known 
chamois leather is made even now r . 

Use of vegetable matters such as barks, 
fruits and leaves of trees in tanning, is of 
much later origin, and that of mineral 
substances such as alum and salt belongs to 
a still later date, while the application of 
chrome salts for tanning is quite a modern 
invention. 

Tanning attained considerable develop- 
ment in ancient Egypt. An Egyptian 
granite carving showing leather dressers at 
work, beheved to be 1,000 years old, is 
displayed in the Berlin Museum. Old re- 
cords show that tanning w r as practised in 
ancient times in China and India. 

In Europe tanning was understood by 
the ancient Greeks and Eomans but the 
development was slow and the art remained 
practically stagnant till the 19th century 
A.D. From the early times till the last 
decade of the 19th century the principal 
method used was that of tanning with 
vegetable matters. Methods were all rule 
of thumb, the principles underlying were 
not well understood and much secrecy was 
observed by successful manufacturers/ The 
art was in short empirical. 

Modern science, which has resuscitated 
so many arts from empiricism, was not long 
unmindful of the art of leather-making ; 
chemical, physical and bacteriological 
sciences soon explained many unseen pheno- 
mena of tanning and clearly exposed the 
principles underlying it. Mechanical Engi- 
neering replaced many slow, though in some 
cases skilled manual labour, by many time- 
and labour-saving machinery. Empirical 
rules, rule of thumb ways, and the so-called 
trade secrets were swept away before the 
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flood of scientific knowledge. The modern 
art of tanning is now almost an exact science 
and leather manufacture a chemical industry. 

The leather industry has immense possi- 
bilities in India. In respect of resources 
of raw materials, e.g ., raw hides and skins, 
India’s position is very high among the 
different countries of the world. Out of 
the 600 million cows and kips of the world 
India possesses about 160 million. Of the 
estimated 47 million heads of world’s 
buffaloes, India has about 34 million ; of the 
203 million goats, India claims 53 million 
and of the total 575 million sheep and lambs 
in the world the estimated share of India 
counts 41 million. The annual supply of 
hides and skins from this huge live-stock has 
been estimated by Arnold as under : — 
Cattle hides . . 20 million pieces. 

Buffalo hides . . 3.5 do 

Goatskins .. 22.0 do 

Sheep skins . . 11.5 do 

Besides, the jungles in India are pro- 
verbially full of snakes and lizards and there 
is no dearth of crocodiles in her waters. 
The skins of these wild and aquatic animals 
have of late been turned into normal trade 
commodities. 

All these available hides and skins are 
suitable for the manufacture of nearly all 
varieties of leather that India needs at 
present. Her cattle hides produce a shoe 
upper leather of medium and cheap grades 
suitable for the shoes of middle and poor 
classes of her population, while her goat 
skins, which in quality are among the best 
in the world, and produce the finest kind of 
upper leather can be used in the making of 
shoes for her rich and classy people and the 
ladies. The sheep skins produce the lining- 
leather and the buffalo hides supply the 
leather for soles and insoles of boots and shoes 
and for multifarious industrial purposes. The 
cattle hides also produce leather for trunks, 
suit cases, bags, straps, belts, etc., and the 
sheep, goat and reptile skins produce 
excellent leather for fancy and luxury 
articles. Upholstery leather can be made 
from cattle hides, goat and sheep skins. 

India is well provided with many vegetable 
tanning materials. Three of them at least 
have a very wide use. These are babul 
bark (Acacia arabica) of Northern India, 
avaram or tarwar bark (Cassia aurimlata) of 
Southern India and myrobalans (Terminalia 
chebula). These materials have been in 
use in the Indian Tanning Industry for 
quite a long time, and have been found to 
produce excellent tannages. As a matter 


of fact tarwar bark is one of the best tanning 
materials known, in respect of excellence 
of colour it produces on leather and the 
speed with which tanning is effected. Its 
supply, however, is not quite adequate. 
The supply of babul bark, on the other hand, 
is still ample, steady and reliable. Babul 
produces leather almost similar to the 
British Oak tanned variety. India not 
only produces all the myrobalans she requires 
but exports a considerable quantity to 
foreign countries . 

Notwithstanding the various advantages 
mentioned above, the leather industry in 
India has not developed to that extent as 
one should expect. The causes are three- 
fold (i) social, (ii) economic and (iii) technical. 
An attempt has been made to explain the 
difficulties under these heads in the following 
paragraphs in order. 

Social . — To the Hindus who constitute 
the bulk of the Indian population, raw 
hides and skins are abhorrent. The very 
sight of a slaughtered cow gives a rude 
shock to their religious sentiments and 
even the touch of those who deal in raw 
hides and skins, is considered by many as 
pollution. Under the circumstances, the 
raw materials were left from time immemo- 
rial in the hands of an illiterate depressed 
class, called “ chamars”. Neither the 
trade in raw hides and skins nor the art of 
leather making could, therefore, develop 
until the attention of foreigners was drawn 
to them. If we have been indifferent from 
our extreme religiosity and snobbish senti- 
ments, others were alert and saw in the 
Indian hides and skins vast potentialities. 

Formerly in India hides and skins were 
the property of the village chamar who 
flayed the dead animal and tanned the hide 
or skin to supply local needs for leather. 
But as these needs were limited, much of the 
available raw materials were left uncared for 
and wasted. 

Demand of Indian hides and skins from 
countries abroad created an export trade 
which developed steadily. This appreciated 
their value considerably. Becords show that 
in 1846 the average value of an Indian cow 
hide was only 7as. 5p. and of a skin 3as. 2p. 
while in 1912-13 the average value of a cow 
hide rose to Bs. 6 and that of the skin 
to Bs. 1-9-6. This rise in the price gave an 
impetus to the better care and collection of 
hides and skins and the value of their export, 
trade increased by leaps and bounds. In 
1912-13, that is to say, just before the World 
War it rose to about 12 crores of rupees, 
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The post-War trade depression which depre- 
ciated commodity prices reduced the values 
of Indian hides and skins also. At present 
the average value of an Indian cow hide 
is about Es. 3 and of a goat skin Ee. 1. 

Economic . — India is regarded as a surplus 
country in respect of hides and skins. So 
is she "in her present condition, but if the 
standard of living of her people is raised, 
all the hides and skins available in the 
country will not be sufficient to provide 
the 320 million Indians with even one pair 
of shoes per head per annum. Besides 
shoes, leather is also required for many 
industrial purposes. This must also be 
supplied so that India may pursue her 
industries. 

The Indians have got a very small pur- 
chasing power, and therefore, they have 
to forego not only many amenities but also 
many necessities of modern life. Shoes are 
not only a part of civilised dress but they 
are also necessary on hygienic grounds. In 
India only a few can afford to buy shoes 
and millions go about hare-footed as they 
have got no money to buy footwear. The 
poverty of the Indian people is a source of 
great weakness not only for the Indian 
Leather Industry but also for many other 
industries. Unless the home market is 
strong, industries have very little support 
to rest on. For, to sell finished products 
in foreign markets one has to surmount 
several barriers, and the tariff walls in many 
countries are almost insurmountable. 

The foreign demand for Indian hides and 
skins exerts considerable influence on the 
local tanning industry. When this demand 
is large Indian tanners cannot buy their 
requirements of hides and skins at prices 
they can afford to pay. At such times the 
bulk of the hides and skins is exported. 
The local tanners get only the portion left 
over after the exporters have been satisfied. 

Before the War the Germans were the 
keenest buyers of Indian cattle and buffalo 
hides and the Americans of goat skins. The 
export of these materials was so heavy that 
Indian tanners could hardly get sufficient 
raw stocks for local tanning. 

The adverse effects of unfettered export 
of raw hides and skins on the local tanning 
industry was first noticed during the last 
Great War. Large quantities of leather 
were required for war purposes which the 
Indian tanning industry was called upon to 
supply. The importance of the conservation 
of raw hides for tanning and development 
of the tanning industry in India and within 
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Export duty on raw hides and sldns . — With 
the above objects in view the Government 
of India imposed an export duty of 15 per cent, 
on the exiJort of raw hides and skins with the 
provision for a rebate of 10 per cent, in case 
the exported hides and skins were tanned with- 
in the British Empire. The 15 per cent, duty, 
however, had a very short life. The Fiscal 
Commission of 192.1-22 condemned the 
export duty on hides but retained a small 
duty on skins. The Government of India, 
however, reduced the 15 per cent, preferential 
duty to one of a flat duty of 5 per cent, for all 
countries in the year 1923. There was good 
deal of controversy over the hide export duty. 
It was extremely unpopular with the raw 
hide exporters, but local tanners found in it 
a brake on the uncontrolled export of a 
material on which their living depended. 
As a result of persistent agitation the export 
duty on hides and skins has been abolished. 

For a long time the raw hide export trade 
made tanning in India a highly speculative 
business. Local tanners were not sure what 
the prices of their raw materials would be, 
say, after a week or a fortnight. In sympathy 
with the foreign demand the prices might 
soar up or climb down. It was difficult for 
them to buy hides in large quantities or to 
effect large sales of leather in advance. 
There was a limit upt-o which they could pay 
for hides and for tanners who sold their 
products in the internal markets, this limit 
was imposed by the purchasing power of 
their customers in India. If the limit was 
exceeded the customers refused to respond. 
The exporters on the other hand sold in 
markets where the purchasing power of the 
people was greater than it was in Tndia 
and therefore could afford to pay higher 
prices than Indian tanners. 

For several years right upto the War it 
was the exporter who won in this competi- 
tion, but the War changed the economic 
conditions of the countries which used to 
buy Indian hides and skins. Their purchas- 
ing power dwindled. Europe and America 
have not been buying quite as many hides 
and skins during post-War years as they 
used to do before the War. The result has 
been that more hides and skins are now 
available for local tanning at prices which the 
Indian consumers can afford to pay. The 
Indian Tanning Industry thus got the 
chance to grow and develop, and it has 
not let the opportunity slip. 

The present tanning industry in India 
falls into three sections, the crude country 
tanning, the half tanning and finished 
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Crude-Tanning. — Crude- tanning is done 
by innumerable chamars in villages through- 
out India and the crude leather is used for 
making the various types of indigenous 
footwear, e.g., Fagra "and ^ Munda shoes, 
slippers, chappals, etc., which are mostly 
worn by the poor rural population. Con- 
siderable quantities of this crude leather is 
also used for cheap harness and saddlery 
and water-bags (Mashaks). The out-turn 
of this crude leather is quite considerable 
but accurate statistics is not available. This 
type of tanning badly requires improvement 
but it is a real problem how to eifect it. The 
solution lies in the introduction of modern 
improved processes into India’s rural tanning 
but the poverty and illiteracy of the village 
tanners make this introduction extremely 
difficult. It is necessary to bring both 
capital and education to bear upon this 
section of Indian tanning. Attempts in 
this direction are being made by the Depart- 
ments of Industries of some of the Provincial 
Governments. In Bengal, two peripatetic 
tanning demonstration parties are main- 
tained by the Government under the Depart- 
ment of Industries. The parties are attached 
to the Bengal Tanning Institute. They 
give demonstrations of modern tanning 
methods in villages over one to two months 
at a place. Village chamars as well as 
educated youngmen of the higher castes 
are admitted as students in these classes. 
After training, the youngmen are encouraged 
to start tanning on a small scale using 
modern methods in the villages and small 
towns. In this wny a number of educated 
middle class youths have been trained up, 
some of whom are engaged in tanning in 
rural areas. Chamars have also been 
taught modern methods of work and some 
of them are using these methods in prefer- 
ence to the crude processes handed down 
bo them by their forefathers. 

Governments of the Punjab and Bombay 
have also started such demonstration par- 
ties with the object of improving crude 
tanning in rural areas. 

Half Tanning . — The half tanning industry 
is the largest section of the Indian Tanning 
Industry. It is carried out in Madras and 
Bombay and its annual production is worth 
about five crores of rupees. The half- 
tanned leather is exported from India. 
Bulk of it goes to England and smaller 
proportions to such other countries as 
America and Japan, etc. Only the very 
* ■’ selections, viz., the rejections and 
are sold in India f 


The location of the half tanning industry 
in Madras and Bombay is due to the occur- 
rence in these provinces of avaram bark 
which is very suitable for making half- 
tanned leather. For a long time this bark 
was exclusively used for the production of 
half -tanned leather but since the War it 
has been partly replaced by wattle bark 
imported to Madras from South Africa. 
At present cow and buffalo hides are tanned 
with wattle while goat and sheep skins with 
avaram bark. 

The process of half tanning is entirely 
indigenous and the method is rule of thumb 
and more or less crude. The product, 
however, is satisfactory to those who buy 
it. Improvement in this branch is, there- 
fore, not so urgent in regard to quality but 
to methods of work which appear to be 
wasteful. Scientific control is expected to 
reduce the wastage and cost of production 
by saving time, labour and materials. 
Pointed attention of tanners engaged in 
this important branch of Indian leather 
industry is drawn to the advantage of 
harnessing science to service. Period of 
liming -wffiich according to present practice 
varies from 7 to 20 days can be shortened 
considerably by sharpening lime with sul- 
phide depilatories. The present tedious 
practice of removing lime by repeated 
trammlings and beatings in several changes 
of water can with advantage be replaced by 
quicker methods of deliming with weak 
acids and enzyme bates. According to 
present practice about £ of the available 
tannin in the avaram bark and £ in wuttle 
are lost in the spent tan through inadequate, 
extraction which can be prevented by 
adoption of recognised methods of extraction 
of tanstuffs. Good deal of stains which 
appear on the half-tanned leather in the 
present method of work can be avoided by 
substituting the contact process of tanning 
by the liquor method. Initial attempts 
of the introduction of these reforms to the 
time old process may encounter difficulties 
but they are sure to yield to sustain the 
efforts as has been the case in Western 
countries where tanning has been elevated 
to the position of a scientific industry as 
opposed to an empirical craft. It is high 
time that the half tanning which had better 
be called crust tanning were modernised 
and freed from antiquated and wasteful 
methods of work. 

Finished Leather . — The manufacture of 
finished leather has been making rapid 
Strides in India. This divides itself in two 
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broad classes: the bark tanned and chrome 
tanned. The former consists of sole, harness 
and saddlery, ammunition boot upper, 
suitcase and bag, morocco, printed goat, 
coloured sheep, coloured calf, suede and 
reptile leathers. These are mostly made 
for internal consumption, a proportion of 
the sole leather only being exported. 

It is in the manufacture of chrome- tanned 
shoe upper leather that the bigger tanneries 
in India are engaged. These leathers are 
black box sides and calf, brown or willow 
sides and calf, and black and brown glace 
kid. Black and willow sides are manu- 
factured from cow hides, box and willow 
calf from calf skins, and glace kid from goat 
skins. Successful manufacture of these 
leathers requires good deal of technical 
knowledge, scientific control and a number 
of machines. The tanneries in India which 
are engaged in their production are more 
or less adequately equipped with the re- 
quired machinery and have in their employ 
trained experts, technical assistants and 
machine operatives. Almost all the ex- 
perts are either foreigners or Indians who 
have had training in the manufacture of 
leather and in leather chemistry in foreign 
countries. The technical assistants are 
mostly trained students of the Bengal 
Tanning Institute and Leather Trades 
Institute of Madras. Some have been 
trained up in tanneries starting as appren- 
tices. Machine operatives are all Indians 
who have been trained in the tanneries. 

Indian box sides and box calf have been 
improved in quality to a great extent through 
the efforts of the commercial chrome 
tanneries and by the researches and investi- 
gations of the trade institutes like the Bengal 
Tanning Institute. The Indian products 
are now being sold in overseas markets in 
competition with foreign leathers. The 
Ottawa Agreement gave a great impetus to 
the export of this leather to the United 
Kingdom. About 26 lakhs of rupees worth 
of box sides and box calf was exported from 
India in 1935. Before the Ottawa Agreement 
this export was practically nil. The Agree- 
ment, therefore, helped the Indian chrome 
leather industry to a very great extent. 

A few tanneries in India are also manu- 
facturing glace kid from Indian goat skins. 
The product is sold in India and a large 
proportion is also exported. The quality 
of the Indian glace kid has been greatly 
improved and no difficulty is being experi- 
enced in marketing it in foreign countries. 

Among other varieties of chrome leather 
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chrome sole leather, picking band and lace 
leather. Picking bands are used in textile 
mills. Large quantities of these bands are 
still imported. The annual value of the 
import of picking band is about eight lakhs 
of rupees. This import shows that there is 
a great deal of scope for the manufacture of 
picking bands in India. 

Chrome laces are used for stitching ma- 
chine belts and are required in all types of 
factories using belt drives for running 
machines. Tuggers, taper bands, leather 
springs for looms are also made from locally 
manufactured chrome leather. 

Apart from its use in sandals and chappals 
chrome sole is also utilised in making ginning 
washers for which there is a large demand. 

Fancy Leather . — Manufacture of finished 
light leathers (fancy leather) has not yet 
been taken up on any large extent in this 
country although a great bulk of the light 
leather is manufactured in Great Britain, 
Germany and other countries from the 
tanned goat and sheep skins exported from 
Madras and Bombay. Roller skins are an 
important variety of light leather required 
for industrial use in textile mills. These are 
all imported. The annual value of the import 
of roller skin is about seven lakhs of rupees. 

In spite of what is being done the finished 
leather industry has not developed in India 
to the extent her raw materials and resources 
justify. The reason for this is the very 
small consumption of the finished leather, 
in this country. The purchasing power of 
the Indian masses is proverbially poor. 
They can only afford to buy cheap and 
crude leather and yet cheaper leather 
substitutes. 

The way to foster the finished leather 
industry in India is to make suitable fiscal 
arrangements with those countries which 
now r import Indian raw hides and skins and 
rough tanned leather. These countries 
should be made to take at least a quota of 
the Indian finished leathers without im- 
posing prohibitive duties on them as they 
do now in consideration of the help that 
India renders them by supplying the raw' 
materials on which they so largely depend 
for their leather industries. The Ottawa 
Agreement has been a great eye opener in 
this direction. Due to the preference given 
to the Indian chrome leather in the United 
Kingdom a phenomenal development of the 
chrome leather industry has resulted during 
the operation of the Agreement. Similar 
developments are possible in other branches 
of the industry under equally favourable 
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International Chemical Engineering Congress of the World Power 

Conference. 


rpHE above Congress, the first of its kind, was 
■*" held in London at the Central Hall, W est- 
minster, from 22nd June to 27th June 193(5 and 
was attended by delegates and members — 
representing forty nations — from all over the 
world. There were nearly 800 members of 
whitdi nearly 4 50 were from Great Britain, 150 
from the United States of America and a good 
number from .Japan and Germany. On account 
of the Italo- Abyssinian War and its repercus- 
sions on the public opinion abroad, there was 
only one member from Italy. 

The choice of the venue for the Conference, was 
a very happy one, not only on account of the 
large space available at the Central Hall but also on 
account of its proximity to such historical places 
as the Westminster Abbey, the Houses of Parlia- 
ment, Whitehall Offices and not far from the 
Buckingham Palace. 

The meeting of the Chemical Engineering 
Congress coincided with the visit of the American 
Institute of Chemical Engineers to the Institution 
of Chemical Engineers of Great Britain. His 
stature and official position made Dr. Itt-ner, the 
President of the American Institute, conspicuous 
at every function. 

Of the many distinguished visitors from the 
United States, particular mention may be made 
of Dr. L. H. Baekeland, of the Baekeland Corpora- 
tion, who needs no introduction on account of his 
bakelite fame. He is a very kindly unostentatious 
man with charming personality and easy manners, 
young in spirit, though older in years and always 
ready with amusing anecdotes. Even his visit- 
ing card, which is too small to hold all the honours 
and distinctions conferred on him. thus making 
it necessary to accompany it with a long 
separate supplement, is not without its humour. 
“Dr. L. Id. Baekeland, “Snug Rock”, Harmony 
Park, Tonkers-on-IIudson.” 

Another visitor who attracted much attention 
was Professor Uslikevitch, Director of a Technical 
Institute at Moscow, U.S.S.R. 

As is to be expected at such an international 
gathering, one could not help hearing a large 
number of languages in the lounge and elsewhere. 

Let it be stated at the very outset that the 
Congress was a great scientific and social success 
and the credit goes to the organisers — many of 
whom were drawn from the Institution of Chemi- 
cal Engineers — for every detail that had been 
carefully thought out and worked. 

The idea of holding such a congress originated 
with the late Sir Frederick Nathan and every one 
regretted that lie was not spared by Providence 
to see its fruition. 

The Congress was opened by his Royal Highness 
the Duke of Kent on the afternoon of Monday, the 
22nd June, with Lord Leverhuhne, the President 
of the Congress, in the chair and with the heads of 
the delegations and representatives on the 
platform. 

His Royal Highness said that it was now twelve 
years when his brother, the King, then Prince of 
Wales, opened the First World Power Conference 
at Wembley. Many of the high hopes of which 
he spoke then, had" since been realized and the 
World Power Conference by means of meetings 
which it held in various parts of the world had 


proved itself effective in securing international 
co-operation between engineers, technicians and 
administrators. Next September there was to 
be a Third World Power Conference in Washington 
at the invitation of the United States Government. 

Extending a warm welcome to all the overseas 
delegates and members, His Royal Highness 
said proud as each country was of her great 
scientists and inventors, their work once done 
became international and contributed to the 
welfare and happiness of every race. This 
century had seen the development of science 
more rapid, more wide and more fundamental 
than in any previous age. No profession had 
been more ready or more skilful than their own 
in using all the resources science could offer. 
With the opening of that first international 
conference it came of age. 

Chemical Engineering had made such progress 
that it has entirely altered the meaning of the 
word “artificial”. At one time artificial implied 
some measure of inferiority but to-day there was 
no such stigma attached to its modern equivalent 
‘synthetic’. Their success had been achieved by 
the union of the engineer and the chemist. He 
had always been amazed at the skill with which 
the engineer had enabled chemical reactions 
to be carried out on a. gigantic scale, with certainty 
of control and under conditions for the workers 
which contrasted so favourably with those of 
the past. It was an achievement of which they, 
as chemical engineers, might well feel proud. 

He wished them success in their deliberations 
and he hoped that they would carry away happy 
recollections of those few days spent in London 
and that the effects of the meeting would extend 
far beyond the technical confines of their immedi- 
ate discussions. 

After thanking His ‘Royal Highness, the 
Duke of Kent, for opening the Congress, 
Lord Leverhulme proceeded to deliver his 
presidential address. 

Nearly 127 papers were presented to the 
Congress and only a few of them were discussed 
in the meetings during the next four days. 

For the sake of convenience, the above papers 
were classified into the following thirteen sections 
covering an astonishingly wide range of subjects : 

(a) Ferrous Metals in Chemical Plant Construc- 
tion. ( b ) Refractories, Rubber, Plastics and 
other Materials in Chemical Plant Construction, 
(c) Separation by Washing, Filtering, Distillation, 
etc. ( d ) Size Reduction, Grading and Mixing, 
Electrolysis and Electrical Applications, (c) 
Destructive Distillation. (/) Treatment and Dis- 
posal of Effluents and. Waste Materials ; Lubrica- 
tion. (g) High Pressure Reactions and High 
Vacua, (h) Heat Exchange. ( i ) Education and 
Training, (j) Statistics : Administration ; Safety 
and Welfare. (7c) Trend of Development. 
(/) General Aspects. 

There was a General Reporter to each section 
and he presented very ably a concise and very 
lucid account of the important or striking fea- 
tures of the papers in his section and added his 
own comments on them. The meeting of each 
section lasted only an hour and a quarter so that 
there was not much time available for discussing 
the papers. 
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It would not be fair to single out any paper 
or set of papers for special mention. Reference 
may, however, be made to a paper entitled 
“Underground Gasification of Coals ” by Chelan, 
Semenoff and Ga.linker from U. S. S. R. on 
account of its novelty. 

The authors state that the great cost of the 
operations associated with the mining of coal 
can be largely eliminated by gasifying coal 
underground, the gas being used for generating 
electric power or transmitted through pipe lines. 

The idea of underground gasification was 
mentioned by Mendeleef in 1SSS. In 1931, the 
Russian Government granted a subsidy to their 
technical men to carry out large-scale experiments 
to attain the goal. 

As a result of investigations, two new schemes 
have been adopted for the basis of further work. 
One instance is given of the Gorlovka Mine 
which has been operated since 1935 on blows 
supplied periodically. The gas produced during 
the air blow is named ‘ power gas 5 and is suitable 
for combustion and heating supply. At present 
the mine yields 25,000-30,000 cubic metres of 
power raising gas per 24 hours, and 12,000-15.000 
cu.m, of gas for chemical use. The length of 
each period with and without air-blow varied 
from 4 to 6 hours. This method is stated to be 
simple and inexpensive. The authors conclude 
by stating that underground gasification of coal 
offers a wide field of action for investigators, 
engineers and designers. 

The closing meeting of the Congress was held 
on the morning of Saturday, the 27th .Tune, with 
Sir Harold Hartley, the President of the Third 
World Power Conference, in the chair. The 
chairman of the Technical and Organising Com- 
mittees spoke and were followed by the vale- 
dictory speeches from some of the overseas 
delegates. Lord Leverhulme thanked the Duke 
of Kent for His Royal Highness’s patronage and 
His Majesty’s Government for the encouraging 
and admirable support which they had given to 
the Congress. 

Finally, Sir Harold Hartley mentioned in his 
closing speech that the German delegation had 
extended its invitation to the Congress to hold 
its second meeting in Berlin in 1940. 

In addition to the above meetings, visits were 
organised on two afternoons to Chemical Engi- 
neering Laboratories, Fuel Research Station, 
Chemical Laboratories at Teddington and to some 
factories in and around London. These were 
well patronised and the management everywhere 
spared no efforts to make the visits very pleasant, 
enjoyable and instructive for the membrse. 


The social side of the Congress was very w T ell 
attended to. There were several official lunch- 
eons, dinners and a banquet at the Grosvcnor 
House. At the bauquet, Lord Rutherford, in 
proposing “ The Chemical Engineering Congress ” 
urged that pure science should be given a. free 
hand in the future in order that industry might 
thrive. Sir David Milne Watson, Chairman of 
the Organising Committee, who responded, said 
that all nations had a common bond in science 
and the hope of the future world peace was to be 
found in the rapprochement, of the nations in 
scientific matters. In proposing “ Our visitors 
from Overseas,” Mr. Macdonald, Lord President 
of the Council, said that chemical engineers 
were not only building the economic foundations 
of a new generation but- were uniting, in a way 
that had never been done before, pure science 
with industry. They were raising industry to 
a new intellectual and spiritual level and were 
giving it a new technique. 

During the Congress Week but entirely sepa- 
rate from its activities was held the Fourteenth 
Dinner of the Institution of Chemical Engineers 
at which members of the American Institute of 
Chemical Engineers and the heads of overseas 
delegations were entertained, Captain Evan 
Wallace, Secretary of the Department of Over- 
seas Trade, being the principal guest. There 
were the usual after-dinner speeches by the 
principal guest, Dr. Levinstein, the President, 
and many others present. 

Three receptions were held in connection with 
the Congress : the first at the Dorchester Hotel 
where Lord Leverhulme, the President of the 
Congress, received the guests ; the second was 
held at the Lancaster House by His Majesty’s 
Government, Mr. Ramsay Macdonald and his 
daughter, Miss Ishbel, receiving the guests ; 
and the third was held at the Imperial Chemical 
Industries House in Milbank where Sir Harry 
and Lady McGowan received the guests. This 
last reception was a very grand one. The ball- 
room, the Directors’ rooms and other offices 
were all open to visitors for inspection and there 
were industrial films being shown all the time. 
Some of the Company’s products were displayed 
in the Exhibition Room in a very attractive 
style. Refreshments and drinks were provided 
on a very sumptuous scale and every one seemed 
to enjoy this reception most. 

This Congress enabled its members to renew 
old friendships and to make new acquaintances. 
It gave them an excellent opportunity to discuss 
their problems with one another and to invite 
valuable comments on their views and methods 
from their colleagues working in the same field. 
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British Chemical Plant Exhibition. 


nnHLS Exhibition, held by the British Chemical 
Plant Manufacturers’ Association con- 
currently and at the same place as the Chemical 
Engineering Congress, was opened by the Rl. 
Hon. Mr. Ramsay Macdonald on Monday, the 
22nd June, at the Central IJall, Westminster. 

Mr. Monnypennv, the Chairman of the Associa- 
tion, said that, that Exhibition, the third of its 
kind — the other two having been held in 1026 
and in 1931 — showed what a great progress the 
British manufactures of chemical plant had 
made in this direction in the post-War years. 
In order to qualify as British, at least 75% of 
the cost, of production — including material and 
labour — of the plant must be British or of Empire 
origin. He laid emphasis on the closer co-opera- 
tion between the chemical manufacturer and the 
chemical plant manufacturer and said that, so 
far as he knew, the confidence of the former 
had not in a single case been betrayed bv the 
latter. 

Mr. Ramsay Macdonald, in declaring the 
Exhibition open, said that he was greatly im- 
pressed by the achievements of British chemical 
engineering one of the notable examples of which 
he saw in the plant for the conversion of coal 
into oil at Billingham. The aim of the Depart- 
ment of Scientific and Industrial Research with 
which ho is connected ex officio as Lord President 
of the Council is to promote co-operation and 
interchange of ideas between the chemist, the 
physicist and the engineer. 

Later, an inaugural lunch was held at the 
Hotel Victoria and was attended by a very large 
number of members of the Congress and guests. 
In proposing the toast of the British Chemical 
Plant Manufacturers’ Association, Sir David 
Milne Watson, who is himself connected with 
a large chemical industry, vis., the gas industry, 
laid emphasis on the need and value of making- 
one ’s products known to the users by what was 
at one time known as propaganda but now 
goes under the name of “ communication”. 
Mr. Ramsay Macdonald in his speech expressed 
the hope that there would be closer co-operation 
between Great Britain, Germany and the United 
States in this field. 


The Exhibition illustrated the wide range of 
apparatus and plant that is now available in 
Great Britain, not only for the chemical industries 
but also for the numerous others which utilise 
similar equipment. On its stands could be seen 
and examined the latest advances in chemical 
plant together with the host of appliances and 
equipment that are required to meet the de- 
mands of modern industry. In addition to the 
apparatus required for processes such as evapo- 
ration, distillation, drying, feeding, screening, 
sifting, etc., plants designed for filtering, pump- 
ing, separating, clarifying, emulsifying, etc., 
were also on view. 

The stainless steels — called c special ’ steels on 
account of their resistance to heat, rust, acids — 
were shown by their respective makers. The 
plant manufacturers have made them ‘general’ 
bv their utilisation in the fabrication of equipment 
where contamination, is undesirable. Of note 
amongst the corrosion resistant plant which 
included aluminium, etc., mention may be made 
of glass-lined equipment — which is, so to speak, 
the works counterpart of laboratory glassware — 
vitreous enamelled receptacles and the new 
white stone ware. 

Instruments for the indication, control and 
recording of temperatures, pressures, humidities, 
hydrogen ion concentration, meters for various 
uses, pyrometers and many other essential 
means for the control of industrial operations 
were displayed in quantity. 

The Industrial Research Exhibit — a very 
large stand organised by the Department of 
Scientific and Industrial Research — was very 
interesting and instructive. It was designed to 
show r how this department aids British industry 
by applying the results of scientific research to 
its problems — a subject to which no progressive 
country could remain indifferent. 

The exhibits were displayed in a. very attractive 
manner and demonstrated the high (.quality of 
British workmanship. At all hours of the day, 
the stands were always crowded with visitors 
and their inquiries were promptly and courteously 
attended to. 


RESEARCH NOTES. 


Carotenoid Pigments o£ Algae. — The Struc- 
ture of Myxoxanthin. — The first isolation of an 
individual polyene pigment from the blue-green 
algae (Myxophycem) was recorded by ITeilbron, 
Lythgoe and Phipers, when myxoxanthin w r as 
obtained from Rind aria nitida ( Nature , 1935, 
136 , 989). This pigment w r as subsequently 

obtained from other members of the Myxophycece 


and appears to bo characteristic of this class just 
as fucoxanthin is typical of the Plueophyceai. 
Ueilbron and Lythgoe (./. C. $. 9 1936, 1376) 

have found a convenient source of myxoxanthin 
in Oscillator ia ruhrescens and have succeeded in 
determining its structrue (I). It has the 
formula ChoHniO, the oxygen atom being present 
as a carbonyl group {oxime) which shows no 
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tendency to enolise. Quantitative inicrohydro- 
genation in decalin-acetic. acid of the pigment 
and its oxime indicates the presence of 12 ethenoid 
linkages. It follows that myxoxanthin is mono- 
cyclic and is to be classed with y-carotene and 
rubixanthin. Like y-carotene, it contains an 
unsubstituted j8-iono ne ring since biological 
experiments with vitamin-A-starved rats show 
that it possesses growth-promoting properties. 
That the carbonyl group is conjugated with the 
polyene chain is shown both by the colour 
difference between solutions of the same con- 
centration in light petroleum (yellow’) and in 
alcohol (pink), and also by comparative spectro- 
graphic examination of myxoxanthin and its 
oxime. Reduction of myxoxanthin by aluminium 
isopropoxide gives the alcohol mvxoxanthol, 
which is spectroscopically identical with both 
y-ca,roteno and rubixanthin. Myxoxanthol there- 
fore possesses a chrornophoric grouping of one 
cyclic and 10 acyclic ethenoid linkages in un- 
broken conjugation, and consequently in myxo- 
xanthin a carbonyl group must be situated at 
C 2 i in a y-carotene skeleton, the only possible 
alternative (at C 4 , ring A) being excluded by the 
biological activity of the pigment. The un- 
located ethenoid linkage maybe A 22 “ 23 or A 23-24 , 
either position being compatible with the 
observed optical inactivity of myxoxanthin. A 
decision in favour of A 22-23 has been reached by 
a comparison of the results of spectroscopic 
examination of myxoxanthin and of carotenoid 
pigments of known constitution. Characteristic 
of the class to which myxoxanthin belongs, is a 
single broad band as contrasted with the 
normal triplet spectrum of carotenoids having a 
carbonyl group terminating the chrornophoric 
system. The conclusion is reached that the 
single-handed spectrum of such pigments is due 
to the simultaneous conjugation of the polar 
carbonyl group with tw’o sets of unsaturated 
linkages. 

Heilbron and Lythgoe have also isolated from 
Oscillator i a rubrescens a new pigment myxoxantho- 
phyll, C 4& H 5G 0 7 (±2 11), but in insufficient 
quantity to determine the structure. The 
tenacity with which it is retained by adsorbents 
indicated the presence of a multiplicity of hydroxyl 
groups. The absence of polar groups conjugated 
with the polyene system is suggested by the fact 
that the alcoholic solutions are coloured only 
yellow to orange red. 

T. S. W. 


Ultrafiltration by a Centrifuge Method. — 
The ineffectiveness of ultrafiltration technique 
in concentration of colloids is principally due to 
clogging of the ultrafilter membrane by a deposit 
of the disperse phase ; this reduces the filtration 
velocity very much or even stops it altogether. 
Since even a thin deposit of the disperse phase 
is often quite effective in bringing down the rate of 
filtration, the incorporation of stirring or scraping 
devices does not help very much. Brinkman 
and Steinfoorn ( Biochem . J., 1936, 8, 1523) 

have eliminated this difficulty by an ingenious 
device. The liquid to be ultrafiltered is kept in 
a small cylindrical unglazed porcelain pot coated 
with an ultrafilter membrane and centrifuged. 
The centrifugal force not only provides the 
necessary pressure for ultrafiltration but is also 
helpful in another way. Any peripheral part 


of the liquid w T hich gets concentrated and lienee 
increased in specific gravity is centrifuged to- 
wards the bottom and thus clogging is prevented. 
As the experiments show, comparatively large 
quantities of the ultrafiltrate are obtainable by 
this method. K. S. Oh LD- 


The Neutrality of the Neutron. — Chadwick’s 
original proof that neutrons are unaffected 
by electric field were really made wdth fast 
neutrons. P. B. Moon ( Proc . Phys. Soc ., 1936, 
48, 658) has carried out experiments with slow r 
neutrons having thermal energies. The results 
show that the neutron possesses, if at all, an 
amount of charge much less than 10 " 7 times that 
of an electron. EL. S. G. D. 


Routine Determination of Boron in Glass. — 
Francis \V. Glaze and A. N. Finn in a recent 
paper (J. Res. National Bureau of Standards, 1936, 
16, No. 5) describe the procedure adopted and 
the results obtained by a new method for deter- 
mination of boric acid in specimens of glass. 
The method depends on the partition ” of 
boric acid between water and ether in the pre- 
sence of ethanol and hydrochloric acid. The 
partition coefficient can be calculated roughly 
from the relation Iv = 0.673 — 0.054 V t and 
is equal to 0.403 at 25 ± 2°. The boric acid in 
the ether layer is estimated volumetrically by 
titration with standard alkali. 

A study was made of the extent to w 7 hich the 
other elements present in glass interfered with 
the method. It was found that the usual amounts 
of lime, magnesia, alumina, soda, iron and arsenic 
did not interfere, but barium, fluorine and large 
amounts of iron interfered slightly. Zinc, how- 
ever, was found to interfere seriously. 

Amounts of boric oxide ranging from 0.7 to 
16 per cent, could be estimated rapidly and 
accurately by this method. K. R. K. 


Absorption of X-Ray by Lead Glasses and 
Lead Barium Glasses. — By George Singer (J. of 
Res. of the National Bureau of Standards , March 
1936, 16, 3). — The object, of this study was to 
determine the X-ray protective properties of flint 
and barium-flint glasses and to correlate them w T ith 
their chemical composition as well as with their 
physical properties such as density and refractive 
index. 

Adequate details are given of the experimental 
arrangement and procedure adopted. 

The X-ray opacities of the materials were 
determined by an ionisation method. That 
thickness of lead w’hich gave the same ionisation 
current as the sample was taken as its lead 
equivalent. 

The results obtained enabled the formulation 
of several empirical relationships. In the case 
of flint glass, its protection coefficient was corre- 
lated to (a) density, (b) refractive index and 
(c) chemical composition, thus enabling the pro- 
tection coefficient of a sample to be predicted 
from a knowledge of its density, refractive index 
or chemical composition. The values calculated 
from these formula? were found to be in good 
agreement with the results of experiment. 

In the case of barium- flint glass, an empirical 
relation is given between the protection coefficient 
and the lead oxide and barium oxide components 
of the glass, K. R. K., 
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SCIENCE NOTES. 


Vacuum Production. — The exacting demands 
of high vacuum technique in research and in 
laboratory practices are, to a large extent, met 
by the rotary pumps manufactured by the 
Central Scientific Company (Agents for India : 
The Scientific Instruments Co., Ltd., Allabahad). 
The latest and largest of these, the “ Cenco 
Hyper vac 100 ” represents a great achievement 
in the design and cons- ruction of pumps for 
high vacuum production. It is a completely 
self-contained 3-stage pump, with a displacement 
of 1(5 litres per second. It dispenses with the 
need for water cooling ; and for working a pump 
of its size, has a small power requirement — 
1.5 II. P. Even at low pressure (1 micron and 
below), the pump is unusually rapid for an oil- 
sealed pump. It is already finding application 
in commercial practice for exhausting large 
vacuum chambers and in the research laboratory 
it will find numerous uses. The manufacturers 
cordially invite correspondence regarding the 
<f Cenco Hypervac 100”. 

5 |« * * 
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Mathematical and Physical Sciences. 

President: Prof. Allan Ferguson, M.A., D.Sc. 

TRENDS IN MODERN PHYSICS. 

I3R0F. ALLAN FERGUSON commenced his 
■** Presidential Address to the Section A of the 
British Association by referring to the losses 
which Physical Science had suffered during the 
previous year by the death of McLennan, 
Glazebrook, Petavel and Pearson. McLennan was 
a versatile and energetic investigator and director 
of research, whose contributions ranged from 
cosmic radiation and spectroscopy to cryogenic 
work and radium therapy. Glazebrook was 
a veteran of a previous generation whose fittest 
monument was the National Physical Laboratory. 
The work of this great Laboratory was further 
developed by Petavel, who, though known as an 
engineer, was also a contributor to Physical 
Science. Pearson will always be remembered 
in connection with his development of statistical 
method and its application to biometrical investi- 
gation. His Grammar of Science develops a point 
of view which should not prove unhelpful 
to the student of to-day who would fain remain 
a physicist without of necessity becoming a 
metaphysician. 

Turning now to the subject of the address, 
Prof. Ferguson characterised nineteenth-century 
science and particularly Victorian Science as 
showing a simple realism not wholly unrelated 
to that simple realism of to-day which sees in an 
a-ray track evidence for the existence of an atom 
of the same order as that furnished by a diffraction 
photograph (or, for that matter, of our own eyes) 
for the existence of a star. The classic outlook 
was based on the notions of velocity, acceleration, 
momentum and force which were formed into an 
ordered scheme by the genius of Newton. The 
physical science of the eighteenth and nineteenth 
centuries was occupied in extending and clarifying 
these concepts, although the formation of a society 
at Cambridge “to inculcate the principles of pure 
d-ism and to rescue the University from its dot- 
age” was required before the British physical 
school could rival the advances of their Continental 
brethren. In spite of these attempts at clari- 
fication, fundamentals remained obscure enough : 
thus mass was the product of volume and density 
while density could only be defined as mass 
divided by volunae. 


The nineteenth century also saw the rise of 
atomic theories and the many successes of extra- 
polating the laws which described the motion of 
planets to the indescribably small atoms. It is 
an odd fact that in the modern days of probability 
and indeterminacy we should also see atomic 
constants determined with greater accuracy than 
before. However, the British could remember 
with pride that it was Joule who first evaluated a 
molecular constant, viz., the mean speed of a 
Hydrogen molecule at 0 C C. as 6055 ft. /sec. in 
a paper published in 1848. Joule was also re- 
sponsible, as is well known, for the recognition of 
the equivalence of heat and energy. Another 
outstanding feature of the 19th century was that 
success of the ether theories which led Kelvin to 
say “This thing we call the luminiferous ether. .. 
is the only substance we are confident of in dyna- 
mics. One thing we are sure of, and that is 
the reality and the substantiality of the lumini- 
ferous ether.” However, the end of the century 
already saw this conviction totter in the presence 
of the problem of the distribution of energy 
amongst the various wavelengths comprising 
the radiation from a black body. A satisfactory 
theory could only be given by “quantising” the 
energy of an oscillator, i.e., by restricting its 
values to integral multiples of a unit hv , as w T as 
shown by Planck. Another phenomenon which 
was inexplicable on classical lines but could 
immediately be explained by means of Quantum 
Theory was the photoelectric effect. The discrete 
lines of the spectrum of hydrogen, for example, 
could only be explained by assuming that electrons 
were confined to prescribed orbits in which they 
did not radiate as required by classical theory. 
The success of this theory of Bohr and its exten- 
sion by Somme rf eld was large but the more 
complex spectra required the notion of spin and 
Pauli’s principle before a model capable of explain- 
ing them could be found. 

In the meanwhile the discovery of the Compton 
effect emphasised the corpuscular nature of 
light, while interference, diffraction and polari- 
sation were still explicable only by means of a 
wave concept. This duality was successfully 
extended to matter particles by de Broglie who 
attributed a wavelength hhnv to a particle of 
mass m and velocity v. This dualism between 
particles and waves has in recent years been 
interpreted by correlating the amplitude of the 
wave at any place with the probability of finding 
the particle in that position. The particle 
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conception is still at the bottom of all the attempts 
made to bombard atoms with fast moving 
projectiles. To the number of such projectiles 
there have been notable additions in the form of 
accelerated protons and, more recently still, 
fast and slow neutrons. The investigation of 
cosmic rays has led to the discovery of the posi- 
tive counterpart of the electron, viz., the positron. 
In all the nuclear transformations studied, 
Einstein’s law of the equivalence of mass and 
energy has been amply verified with great 
accuracy. Very recently, however, the validity 
of the law of conservation of energy in individual 
atomic processes lias been called in question as a 
result of experiments on the Compton scattering 
of y-rays. 1 

Another remarkable discovery is that of arti- 
ficial radioactivity. Thus while Rutherford 
showed in 1919 that on bombarding nitrogen 
with a-particles we get oxygen and a proton, 
Curie and Joliot have shown that on bombarding 
aluminium with a-particles, neutrons are emitted 
and the remaining isotope of phosphorus is radio- 
active giving out positrons. Neutron bombard- 
ment also produces new radioactive elements 
which emit positrons or electrons and sometimes 
y-rays also and are thus -active. 

The theoretical side has seen the enunciation of 
the much discussed uncertainty relations, viz., 
that the product of the errors in two conjugate 
quantities like energy and time or position and 
momentum can never be less than the quantum 
h. It seems however that the word “indeter- 
minism” applied to this principle is based on an 
extension of the strict meaning of that word. 
The word “observable ” has been similarly treated. 
The “observable” as understood to-day, such as 
the frequency of a spectral line, is as far from 
being a direct percept as an electron-state which is 
dubbed an “unobservable’ It is, therefore, more 
profitable to develop a canon to serve as a guide 
through the maze of new perceptual facts by 
adopting the method discussed in the Grammar 
of Science with some reservations and additions. 
The term “causality” as discussed by philosophers 
like Locke, TIume and Mill connoted an uncondi- 
tional invariability of succession. The trend in 
physics is to devise a conceptual world of atoms 
and molecules to assist us in correlating the 
huge mass of our perceptions to get a simple 
description. But so long as these concepts do 
not become objects of perception it is useless to 
discuss their reality. Thus Planck, who defines 
an event as causally conditioned if it can be 
accurately predicted, escapes from a denial of 
causality on account of the necessarily uncertain 
character of predictions allowed by Quantum 
Theory by assuming causality to hold in a con- 
ceptual world where accurate predictions are 
possible. A conceptual world of quantum physics 
is framed in which a strict determinism reigns. 
This, however, is not so similar to our conceptual 
world as one consisting of billiard-ball atoms was. 
Accordingly the hard-pressed physicist of to-day 
is on safe ground only so long as he does not 
confuse the concept with the percept. Further, 
since Japolsky has developed a theory of the 
elementary particles on the basis of classical 


1 [Recent work by a number of investigators has shown 
that the doubt is unfounded.] 
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electrodynamics, the solution offered by quantum 
physics is not final. 

Concluding, Prof. Ferguson referred to the 
remarkable advances made in industrial applica- 
tions of physics, such as the flotation process for 
the separation of minerals which depends on a 
nice application of a knowledge of surface con- 
stants such as the angle of contact. He referred 
also to the observation of the Brownian move- 
ment of delicately suspended balances, the study 
of surface structure by means of electron diffrac- 
tion, and the progress of low-temperature research. 
Finally he touched upon the “Impact of Science 
on Society” and said that a snobbish distinction 
between cultural and vocational values could not 
be maintained and the fact must be faced that 
there are dysgenic applications of science. There- 
fore the scientist must cease his worship of what 
Prof. Hogben calls the “Idol of Purity” and 
must be prepared to discuss all the social implica- 
tions of his work and to educate himself as well as 
his less fortunate brethren in a knowledge of 
these implications. 

Chemistry. 

President: Prof. J. C. Philip, O.B.E., D.Sc., 
F.R.S. 

THE TRAINING OF THE CHEMIST FOR 

THE SERVICE OF THE COMMUNITY. 

THOSE who may be harrowed by the horrors of 
-** civil strife in Spain, the temporary breakdown 
of the Lfeague of Nations and the contemplated 
possibility of a war to end civilisation, will find 
in the presidential address of Professor Philip a 
soothing palliative. Placidly, and at u nif orm 
speed we are led through a survey of the services 
rendered to the community by the chemist, to 
consideration of the most appropriate profes- 
sional equipment with which the chemist should 
be furnished. In fact, the only suggestion of 
current alarms is a comical picture of popular 
misconception in regard to chemical research as 
applied to warfare. 

On this point, and on this point only, Professor 
Philip allows himself some justifiable display of 
dignified irritation. “ The truth is that the 
employment for other than beneficial ends of 
substances discovered by the chemist is due, not 
to his especial wickedness, but to the weakness 
and backwardness of the human spirit.” The 
truth, having regard to the decorous limits 
imposed by a presidential address, could scarcely 
be stated more concisely. He fortifies it by. 
reminding us that the dangerous and poisonous 
materials produced by chemists arose in the 
general quest for knowledge, and that many 
have applications both legitimate and valuable; 
nitrates and phosgene for example. He could 
have added that mustard gas, discovered in 1800 
by Guthrie, remained a chemical curiosity until 
July 1917, when it was first used as an offensive 
agent by the Germans at Ypres : and that 
chlorine, discovered in 1774 by Scheele, was 
widely used for bleaching, disinfection and arti- 
ficial dye-manufacture during decades before the 
Germans broke their promise, and began the 
whole disgusting business on April 22, 1915. 
Actually the pre-War production of chlorine for 
peaceful purposes in the United States alone 
averaged 900,000 pounds per day. 
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It is the peaceful purposes to which chemists 
apply their craft that Professor Philip emphasises, 
and from the tranquil paragraphs of his address 
the general reader will gain sorely needed infor- 
mation thereon. He notes with satisfaction the 
increasing interest shown by the State in the 
prosecution of these purposes, illustrated by the 
foundation of the Department of Scientific and 
Industrial Research followed by the Chemical 
Research Laboratory at Teddington where, under 
the skilful direction of Sir Gilbert Morgan during 
the past ten years, the study of synthetic resins, 
low-temperature tars, high-pressure reactions, 
metal-corrosion, chemo-therapy and water 
softeners, has been pursued by a large staff of 
trained chemists. Even the State is not yet 
fully informed on the functions of chemical 
practitioners, however, and if it can be said to 
possess knuckles, these are discreetly rapped by 
Professor Philip with reference to a recent lively 
wrangle that sprang from the drafting of rules 
for manufacture of pharmaceutical preparations 
containing poisons. 

The lofty ideal of the medical profession, 
“ serving the community,” is quoted as a 
seemly example for the chemist, and even if this 
has acquired now-a-days a slightly advertise- 
mental air, it is nevertheless a wholesome slogan. 
Most chemists who have leisure to extend their 
analytical habits to their own feelings, however, 
would probably find that their principal non- 
profit motive is to serve chemistry ; and that 
if one of the by-products be serving the com- 
munity, so much the better. Elimination of the 
profit-motive, especially among servants of the 
community so notoriously underpaid as chemists, 
is not so easy ; and even Professor Philip himself 
would seem to be slightly infected with it when, 
in the next paragraph, he calls for a corporate 
body to “ stand for the common interests of 
chemists as a whole”. 

On this question also the address is informa- 
tive and sound. Tracing the history and pur- 
poses of the three large chartered bodies, the 
Chemical Society, the Institute of Chemistry and 
the Society of Chemical Industry, and mention- 
ing the numerous ancillary organisations more 
recently springing from divergent activities, 
Professor Philip shows how the Chemical Council 
has arisen, in the ultimate hope of unifying the 
profession, acquiring adequate premises and 
establishing a complete register of trained 
chemists. This rosy prospect has been given 
seven years — two of which have already passed — 
for fulfilment, and it is to be greatly hoped that, 
even if the licensed hours require slight extension, 
the lions and the lambs will ultimately lie down 
together. Meanwhile, the Council contents itself 
with uniting the chemical profession and the 
chemical industry in support of publications and 
a central library. 

There . follows a thoughtful survey of the 
preparation essential to qualification as a re- 
gistered chemist, non-pharmaceutical. Its basis 
must be a broad, general education for character, 
culture and citizenship, with due regard for 
accuracy in observation and statement. Pro- 
fessor Philip will have many supporters in 
regretting the absence of biology from this early 
stage of training, which he ascribes to the greater 
facility with which elementary instruction in the 
physical sciences can be arranged. His urbanity 


debars liim from characterising this omission as 
laziness, and it is in fact more probably owing 
to the unfortunate action of London University 
in changing biology, for the Intermediate Science 
examination, from a compulsory to an optional 
subject. This was a real disaster, because even 
a zoological horizon limited to dissection of the 
frog, rabbit, dog-fish and earthworm enables 
you at least to glimpse the theatre of biochemical 
changes to be studied later, although it is merely 
a gallery-view. 

Professor Philip scents danger a.t a further 
stage. Graduates in chemistry “ can talk at 
length about nuclear spins, valency angles, 
electron sinks, energy levels and so on, but are 
astonishingly uncertain about more elementary 
and practical matters”. Coming from a physical 
chemist these words are innocent of bias, and are 
followed by passages of wisdom relating to co- 
ordination of knowledge and action in university 
training ; these include a survey of requirements 
by seekers after training in chemical engineering, 
which will soon become a degree-subject in the 
University of London. 

Nobody interested in the training of chemists, 
or, indeed, of science-students in general, should 
fail to read Professor Philip’s address. Besides 
a plenitude of information and common sense, 
it offers a refutation of the gibe, unhappily 
sometimes _ warranted, that men of science 
cannot write good English, and in this respect 
also is an admirable example of an address that 
is really presidential. 

Geology. 

President: H. L. Hawkins, D.Sc., F.G.S. 
PALAEONTOLOGY AND HUMANITY. 

TO the layman Palaeontology is a comparatively 

unknown science and the work of the 
Palaeontologist is looked upon more with curio- 
sity than conviction. The responsibility for this 
rests upon the system of education obtaining 
at the present day and it is the purpose of this 
address to demonstrate that even Palaeontology 
has a message of vital importance to deliver to 
mankind. 

The object of Palaeontological work is to 
unravel and decipher the records of past life and 
thus to enable us to adequately appreciate and 
establish its continuity since early geological 
times. 

Although the time is now past when men in 
their senses looked upon fossils as freaks of nature, 
thunderbolts or even ascribed their origin to 
astrological conjunctions, still old prejudices die 
hard. But as summed up by Breynius in 1732, 
a person who would even now deny the true 
nature of fossils must “ assuredly have a fungus 
for a brain”. It was late in the 18th or early 
19th century that students of Geognosy, instead 
of confining themselves to museums and libra- 
ries, began to work in the field and to investigate 
fossils of their own collection. Thus sprang up 
two sciences and “ geology, as we understand 
it to-day, found in fossils the link that gave 
continuity to a mass of disconnected observa- 
tions ; ” while “ Palaeontology took its place as 
the science of the succession of life.” The 
discovery that strata could be correlated and 
their relative geological ages established is one 
of the greatest of modern times, for to it we 
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owe our conception of geological time and the 
fact of evolution. 

There are difficulties that the Palaeontologist 
has to face, difficulties due to the imperfection 
of the geological record, to the breaks in the 
stratigraphical succession marked by uncon- 
formities and to our own imperfect understand- 
ing of the available evidence. There are gaps 
due to biological factors, for animals and plants 
without hard parts are completely destroyed. 

On account of these limitations the taxonomic 
divisions proposed by the Palaeontologist are 
bound to be different to those of the Zoologist, 
who is able to study both the soft and hard 
parts of the organism. But the biological 
palaeontologist is less concerned with genera and 
species than with series and trends. In large 
measure the subdivision into genera and species 
is tentative. “ It gives convenient, but often 
false, .means of expressing morphological quali- 
ties. Such familiar 4 genera * as Gryphcva and 
Exogyra can be shown to represent stages in the 
morphogeny of oyster-shells belonging to mani- 
festly different lineages.” 

By a detailed study of the fossil specimens 
and the nature of the matrix in which they are 
embedded, or by comparison with related organ- 
isms living to-day, we can deduce the physical 
conditions relating to climate — temperate, tro- 
pical or arid, and environment — marine, fresh- 
water, fluviatile, etc., prevalent at the time of 
their burial several thousand or even million 
years ago. It is also known that the survival 
periods are not the same for the different groups. 
Some groups are short lived, others have survived 
throughout the known range of geological time 
almost since the Cambrian onwards. 

It has been fairly established that simplicity 
of structure combined with efficiency is associated 
with durability, while specialisation is a sure 
sign of early decay and possible extinction, for 
if the environment changes, the organism is 
unable to adapt itself rapidly enough to changing 
circumstances. To cite instances, the genus 
Cidaris has persisted with no important modi- 
fication from the Triassic period to the present 
day. Echnocystis is limited in range to the Upper 
Silurian. H eterosalenia lasted from the Upper 
Jurassic to the Upper Cretaceous only. Now 
Echinocystis and H eterosalenia were both much 
more elaborate in structures than Cidaris so 
that their short ranges illustrate the generalisa- 
tion made above. But there are exceptions. 

While environment exerts an important influ- 
ence on the organisms, the major physiographical 
paroxysyms are often responsible for their 
decline, but with the decline of one group, the 
rise of some other group often occurs as an at- 
tempt by nature to maintain the equilibrium of 
life, as it were. Thus the fall of the Nautiloids 
was compensated by the rise of the Belemnoids, 
that of the Reptiles was followed by the advance 
of the Mammals. This may be explained on 
the ground that the extinction of one group 
diminishes the intensity of the struggle for 
existence for the other groups. 

An important point bearing upon the evolu- 
tion of forms is that certain characters, whether 
their direction was predetermined at the outset, 
or whether they were induced and selected by 
circumstances at an early stage, once started, 
continue to develop in the same direction to a 


limit that they become a source of weakness and 
may ultimately be the cause of extermination 
of the organism that possessed them. 

Palaeontology affords no evidence at all as to 
the ultimate origin of various groups or of the 
manner in wffiich life arose, though we have 
abundant proof of relationship and descent 
during the course of geological time. And this 
at least has been definitely established that the 
life-history of an individual represents, in an 
abbreviated form, the life-history of its species, 
that of the species the history of the genus to 
which it belongs ; the generic history in turn 
represents the family history in a shorter span. 

We now come to the application of palaeonto- 
logical principles to the evolution of man and the 
human race. One important point must be 
borne in mind, namely, the brevity of the geolo- 
gical history of man on the globe owing to which 
very little structural change has come about. 

The principal characters that distinguish the 
human species from others are its upright posture, 
its capacity for intelligent speech and other 
mental powers. By the exercise of his intelli- 
gence, man is able to overcome difficulties and 
compensate himself for his structural short- 
comings. He can, to a certain extent, overcome 
the influence of environment, which is an im- 
portant factor in the evolution of other groups, 
but bereft of his intelligence, in other respects, 
he is no better fitted to stand the vicissitudes 
of environment than an animal. 

Now specialisation in one particular direction 
is a sure sign of decadence and ultimate extermi- 
nation, and thus high cerebral specialisation 
points to a rapid and spectacular rise and an 
equally sudden fall of the human race.. But we 
may look at this from another viewpoint, that 
this type of specialisation, on account of its wide 
scope, its control over environment and over 
natural destructive forces, is not really speciali- 
sation but extreme generalisation and, therefore 
the human race may yet have a long history 
before it. 

It may therefore be said that paradoxically 
man “has become supremely generalised by the 
exercise of a highly specialised faculty.” 

Palaeontological evidence is more reliable than 
facts of history recorded by men because it is 
neither influenced by personal outlook, nor 
tainted with prejudice and deliberately falsified, 
as human documents sometimes are. A revo- 
lution that might have been the salvation of a 
country according to some may be regarded as 
a perversion of human capacities by others. 

Finally the causes that lead to the decadence 
of the dominant races and empires are varied. 
The most important of these are complexity 
and over-specialisation in one particular direction 
and internal discord, which results, when the 
component parts, having struggled together to 
attain a position of dominance, begin to struggle 
among themselves, instead of working in har- 
mony. There is then a remarkable correspond- 
ence between the behaviour of races and empires 
and the evolutionary trends of animal groups. 
Those who deny the truth of the statement surely 
misread the lines : — 

111 fares the land, to hastening ills a prey, 

Where wealth accumulates and men decay. 

M. R. Sahni. 
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Zoology. 

President: J. S. Huxley, M.A., D.Sc. 

NATURAL SELECTION AND EVOLU- 
TIONARY PROGRESS. 

1UTODERN research in Biology has emphasised 
above all things the necessaity of synthetic 
frame of mind to explain evolutionary phenomena. 
That selection alone or mutation alone cannot 
produce evolutionary change is the most im- 
portant outcome of post-War biological thinking 
and it is becoming increasingly clear that the 
two processes are neither alternative nor compe- 
titive but perfectly complementary. The findings 
of geneticists have tended to show that the 
effect of a given gene does not rest within itself 
but is the outcome of the co-operative action of 
a number of associated genes, so that we now 
are concerned with a gene complex. Therefore 
mutations when they are dominant or recessive, 
become so through the action of other genes in 
the gene complex. But the fact remains that 
most mutations so far investigated are deleterious, 
and the question will be asked, if mutation is 
the directive source of change, should it not be 
advantageous also ? That very slight gene 
differences producing extremely small effects 
exist has been shown by recent analysis and it is 
more than likely that these may be the initial 
factors of evolutionary change. Again, a certain 
mutation that is harmful in a certain environ- 
ment may be useful in another as has been shown 
in the vestigeal winged mutant of Drosophila 
and a few other cases. So that in a Mendelian 
world, the basis of evolutionary change is a 
co-operative effort between mutation and natural 
selection. 

It is becoming increasingly clear too that the 
processes of .evolution are very complex involving 
a number of smaller processes. The origin of 
species can now no longer be thought the whole 
of evolution. It is only one of the processes. 
It is now clear that the origin of new species from 
pre-existing ones must take place in several 
different ways. A gradual transformation may 
bring about the result along two divergent lines. 
A sudden separation may also occur. Hybridisa- 
tion is another powerful tool in the hand of 
Nature resulting in a great complexity of charac- 
ters which help in species formation. In all 
these cases physiological as well as geographical 
isolation is involved. And from the standpoint 
of natural selection, species will then fall into two 
contrasted categories. Specific characters which 
are different from others initially and abruptly 
could not have been produced by natural selec- 
tion but in species where character modification 
is gradual, natural selection must have played an 
important part in species formation. 

The origin of adaptations is another process of 
evolution. While it is true that one-character, 
single-step adaptations do exist, generally “most 
adaptations clearly involve many separate 
characters ” which could not have arisen by 
mutation alone but which must have been 
brought about by “some agency which can 
gradually accumulate and combine a number of 
contributory changes : and natural selection is 
the only such agency that we know.” 

Recently much work has been done to evaluate 
the importance of the yate of action of genes, 


“ A large number (possibly the majority) of 
genes exert their effects through the intermedia- 
tion of a process operating at a definite rate. The 
speeds of processes with such rate factors 
control are not absolute, but relative — relative 
to the speeds of other processes of development 
and of development in general.” The bearing 
of this on the interpretation of the diverse phe- 
nomena of development is considerable and 
probably the rate of every developmental process 
is gene-controlled, providing us a clue to the 
clearer understanding of the evolutionary aspect 
of recapitulation, neoteny, totalisation, clandes- 
tine evolution and apparently useless characters. 

But natural selection alone has repeatedly 
produced results as unfavourable as they were 
unexpected. It is no longer true that natural 
selection must always be for the good of the 
species and this is especially so if it is intraspecific 
and if it is taken to an extreme. The result is 
often the production of unbalanced organisms 
whose existence becomes intensely precarious. 
The result of natural selection is not always 
progressive improvement ; indeed, it is only 
rarely so. And by no means is it the best 
mechanism for achieving evolutionary progress. 

The process of evolution has been so far one 
of progress though it has been limited to a few 
stocks and though it has often resulted in speciali- 
sation. In Nature, there is a very thin line 
between progress and specialisation and while 
one may lead to further improvement, the other 
often results in extinction. But what is the 
general trend of evolution of the future ? Man’s 
peculiar way of living and the dawn of conceptual 
thought in him have made him less susceptible 
to nature’s laws. So that future progress of man 
must largely rest with man himself. He must 
formulate for himself a purpose and this purpose 
must guide the destiny of every individual and 
the whole race. Many efforts have been made 
to define this purpose. But what a task ? 

Geography. 

President : Brigadier H. S. L. Winterbothem: 

C.B., C.M.G., D.S.O. 

MAPPING OF THE COLONIAL EMPIRE. 

“ ]\/r APS are potted information about environ- 
iVi - ment and about man. They are indis- 
pensable to us, and at the moment, we are, as 
regards their production, in the trough and not 
on the crest.” 

This is the central theme of Brigadier Winter- 
bothem’s presidential address to the section of 
Geography. Undoubtedly, the first step to- 
wards man’s comprehension of the physical 
world around him is its mapping. A chart or a 
map is not merely a record of the terrain around 
a given locality, but is also a background 
against which many details might be depicted. 

An outstanding feature of the science of map- 
ping at the present moment is the paucity of 
maps which give all the information which we 
have learnt to expect of them. The importance 
of good maps to administrators can hardly be 
overrated. It is said that the very backward 
state of mapping in the United States is due to 
the fact that the country is rich enough to survive 
the handicap of indifferent map -making. This 
warning note must serve as an eye-opener to all, 
and nations must seriously question themselves 
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whether they are rich enough to survive a similar 
handicap. In 1922 in England the order of the 
day was frugality and building “ a land for 
heroes”. Ambitious building programmes were 
planned, while the survey vote was cut down to 
the barest minimum. This policy is somewhat 
akin to the wisdom of an elderly gentleman who, 
when he has out-grown his old suit of clothes, 
orders a new one with strict injunctions to the 
tailor to use a yard less cloth. 

Maps are useful not only for what they show, 
but for what they may be made to show. It is 
of interest to see in this connection what the 
British National Survey has done to evolve the 
modern map . 

At first the Geological Survey started an 
Ordnance Geological Survey and the first 10 -mile 
map was prepared for the River Commissioners, 
and others w r ere produced at a joint call of 
archasologists, geologists and soldiers. Popula- 
tion maps helped to delimit inter-state bounda- 
ries. Archaeological and historical maps emerged 
as by-products of the mapping of the relevant 
sites usually as a function of the Ordnance Survey. 
The position in respect of map-making is not 
so bad in Great Britain as it is in some of her 
dependencies. In the areas administered by the 
Colonial Office, the first step towards seriously 
attempting the problem of map-making was the 
establishment of the Depot of Military Knowledge 
as a branch of the Quarter-Master General’s 
Department. But this department which began 
with fair promise passed imperceptibly into a 
state of suspended animation after the defeat of 
Napolean, and was not revived till the Crimean 
War. In 1855 the idea, that a department of 
Geography should be attached permanently to 
the Foreign Office, originated by a certain Major 
Jervis, took effect and a “ Topographical and 
Statistical ” department was founded. For some 
time, this department and the Ordnance Survey 
(essentially a domestic survey) were coalesced 
under a single director, but financial stress cut 
them asunder ; the topographical department 
concerning itself with the especial task of overseas 
and colonial map-making. The first map pro- 
duced by this section was that of Africa, compiled 
from a miscellaneous horde of data that had 
accumulated by random collection. Another 
large and important series produced under the 
same auspices, was that of Asia Minor which was 
still the best map extant of that region at the 
beginning of the War. Since the War the Geo- 
graphical Section has produced two very important 
series of maps, viz., the J-M of Asia and the J-M 
of Africa which are remarkable alike for accuracy 
and painstaking execution. 

To-day the most important factor in map- 
making is reliable ground survey. Surveying, in 
general, consists of two branches, viz., property 
survey and topographical survey. Property sur- 
vey is the concern of private practitioners, who 
carry them out for their clients ; while topo- 
graphical survey is conducted for the State by 
soldiers. In Africa the property surveyor was 
the first to be active and his activities date back 
to the early Dutch settlements at the Cape. 
British colonial development owes a lasting 
debt to the pioneer Royal Engineers who made 
possible the construction of roads and railways 
and cathedrals and government houses not to 
speak of the towns themselves. 

A step forward towards the fusion of the 


property and topographical surveys was taken 
when the astronomer entered the field. It was 
due to Sir David Gill that the tri angulation of the 
Union of South Africa was initiated and com- 
pleted, and it was his ambition to see that it was 
carried through till it joined the Egyptian 
triangulation completing an arc roughly along 
the 30° E. meridian of Greenwich. 

The War period saw the complete cessation of 
all mapping and revision in Great Britain. But 
in Africa this was by no means the case. A good 
deal of East Africa was learnt, and improve- 
ment and compilation of the more generalised 
maps were seen through on account of dire 
necessity. Since the War, however, there has 
been little progress compared to what was 
achieved during the previous period. Land 
surveying did record some improvement and 
triangulation was steadily carried on by Mudge 
in England and Everest in India. The next 
important step in the advance of colonial survey 
was to build up a department which is both 
economical to run and is graded into specialised 
branches. This was of the utmost importance 
to Africa as both money and labour were being 
expended uneconomically. As a result of the 
recommendations of General Hills, Sir Gordon 
Guggisberg began to introduce a progressively 
increasing native element into the survey depart- 
ment of Nigeria and the Gold Coast. Gradually 
this practice which had its precedent in India is 
gaining ground in the other British Colonies. 

An important addition to the surveyors equip- 
ment in modem times is the advent of aerial 
surveying which has made considerable contri- 
butions to his bill of fare. As a method this is 
without rival as it is invaluable to the surveyor 
while surveying inaccessible ground. 

Despite the rapid advances which surveying 
in all its phases has registered, topographical 
mapping in the colonies is showing signs of 
decay and compared to the pre-War record the 
post-War achievements present a melancholy 
contrast. For instance, there is a certain British 
West Indian Island which is “ insisting on re- 
maining unmapped ” and thereby saddling the 
fruit industry with an extra annual expenditure 
of a thousand pounds. Again in many of the 
boundary demarcation expeditions local officials 
are being increasingly employed instead of imperial 
parties and so w r e have failed to secure proper 
boundary mappings. 

The most serious problem for the futui'e in 
colonial mapping, is the overhauling of the 
machinery as a whole. It must not be concluded, 
however, that the Geographical Section is idle 
to-day. It has inaugurated periodical confer- 
ences of empire surveyors, and has started the 
Empire Survey Review which can be ranked 
as the best of its kind in the world ; and the 
surveyors themselves have co-ordinated the 
various aspects of their work. But it is £< the 
trust in the higher beings -which has failed”. 
The fault mainly rests with the fact that public 
opinion in England is slow to grasp the real 
situation in Africa and the position is worsened 
as there are few good maps on -which 
the public can work. Past experience has 
taught that social, economic or industrial deve- 
lopment cannot be divorced from land surveying 
and it is the urgent necessity of the day for 
geographers to forward this matter, in the 
interest of colonial development. 
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Engineering. 

President ; Prof. William Cramp, D.Sc., 
M.I.E.E. 

THE ENGINEER AND THE NATION. 

££r pHE object of the British Association is to 
make known, as widely as possible not 
only the aims and achievements of every science, 
but also the bearing of each advance upon world 
conditions. The very fact that engineering was 
the seventh section to be formed shows that 
there never was any intention to restrict the 
activities of the Association to ‘ pure ’ as distinct 
from ‘ applied ’ science. Our President was 
strictly in order when he suggested, last January, 
that Sectional Presidents should not hesitate to 
deal with current difficulties and misconceptions 
in their particular fields of w r ork, and with the 
reactions of that work upon the community. 
These are matters that concern the engineer very 
closely, since his activity is linked with the 
national life and often consists in the application 
of knowledge previously secured by the physicist, 
chemist and metallurgist. He himself is not 
thereby debarred from fundamental researches. 
On the contrary, he is frequently led to investi- 
gate in detail problems half solved by the physi- 
cist, or to discover phenomena which the chemist 
has missed. No better example could be quoted 
than the arc-rectifier which from its humble 
beginning in the investigations of Cooper-Hewitt 
to its present position as the most important 
converter in heavy electrical engineering is 
entirely the work of engineers.” 

Pure Science and Engineering. 

“ But though engineering has for so many 
years been regarded as a branch of science by the 
British Association, there are great and funda- 
mental differences between those engaged in pure 
science and the engineers. The former may, 
if they so choose, indulge in a life of ardent 
detached curiosity, devoting themselves to the 
observation of behaviour and to the construction 
of a framework of principles neatly fitting the 
collected observations. To such men, the known 
is just a key to the unknown, and the unknown 
is the one thing worth knowing. This is called 
the pursuit of truth as distinct from the pursuit 
of learning.” 

The function of the engineer is to supply the 
co-ordinated knowledge of the pure scientist 
and the experience of the ages to the satisfaction 
of human desire, and to the increase of the 
amenities of life. He is the link between human 
experience and scientific knowledge, and, as 
such, he cannot perpetually live in a rarefied 
atmosphere of detachment. He must be in 
daily contact with humanity and learn to under- 
stand human psychology as well as human needs. 
As a result, he is less specialised, more balanced, 
more adaptable and understanding than his 
colleague in pure science. His judgment in 
human affairs is more developed ; he is a better 
‘ mixer A nation of pure investigators would 
be calm and peaceful, but cold as Scotland \ard. 
A nation of engineers might be quite a pleasant 
community. 

Engineering and Civilisation. 

In its purest form, engineering is the greatest 
instrument of civilisation that the world has 
ever seen, in the sense that it continually tends 


to promote a closer contact, a greater intimacy, 
and therefore a more profound understanding 
between individuals and nations. Three-fourths 
of the work of the engineer is devoted to the 
development of communication. Roads, canals, 
bridges, railways, harbours, ships, motorcars, 
aeroplanes, telegraphs, telephones, television, all 
these and many more are humanity’s hypens. 
Their natural effect is to foster friendliness and 
dissolve differences. Left undisturbed by the 
politician, the scaremonger, and the patriot, the 
engineer would demolish the Tower of Babel and 
render war impossible. Build a channel tunnel ; 
then Calais and Dover become neighbours and 
Anglo-French understanding ensues in all senses. 
Place transmitters in the trenches with receivers 
and televisors at home ; then war becomes un- 
thinkable. The very first thing that a govern- 
ment does on going to war is to seize and control 
every means of communication and every engi- 
neering device that might otherwise serve to 
unite the combatants. For the promotion of 
peace and understanding, engineering easily 
outclasses every religion : and for battle, murder, 
and sudden death it has no equal. 

Status of the Engineer. 

At all times, in peace or in war, the engineer 
must be intimately concerned with human 
relationships. This fact gives him proportionately 
greater opportunities both for the development 
and for the loss of character : his chances of 
salvation and of damnation are alike increased. 
For character does not mature in cloisters and 
exposure is necessary to prove immunity. To 
what extent 'do his fellow subjects recognise this 
national importance and this difficult dual role ; 
and to what extent does the engineer abuse his 
unique position or allow himself to be made the 
tool of less scrupulous men ? 

The engineer now has the liability without the 
status. The doctor or barrister has fairly 
acquired the status ; but the organisation to 
which he belongs tends, as I think unwisely, to 
shield him from the healthy breeze of liability. 

Remuneration of the Engineer. 

The contrast between the remuneration of the 
engineer and that of the other professions is very 
striking. The doctor or the barrister at equal 
ages gets very much more than an engineer. 
Consequently, the output of original work from 
the medical schools is small compared with 
other branches of pure and applied science. 

Charges against the Engineer. 

The first is that he is equally willing to lend 
himself to works of utility and to works of death 
and destruction. Remember, however, his dual 
role. Pure science has nothing to do with ethics, 
she recognises no moral obligations whatsoever. 
The same explosive that releases coal underground 
can also kill men in battle. The telephone is 
useful alike in the home and in the front line 
trenches. The same bacteria may be beneficial 
in one case, harmful in another. The same 
principles that bring the stars within our ken also 
control the range-finder. There is no scientific 
apparatus that cannot be misapplied ; and to 
every advantage there is a corresponding draw- 
back. The ear that relishes music is the more 
sensitive to discordant noise. Not until beauty 
is seen to be beautiful can ugliness be defined. 
To the extent that the engineer is a scientist, 
the use to which his discoveries shall be put 
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does not concern him. But, it will be urged, the 
engineer on the human and commercial side 
designs to make armaments for profit. And 
if he does, he should be credited with at least 
as much honesty of purpose as the politician who 
declares war and orders the guns. 

The engineer is charged with the creation of 
the problem of unemployment by his inventions, 
such as, the internal combustion engine and vari- 
ous labour-saving devices. But to rid the world 
of machines needs a change of attitude towards 
occupation, a love of monotonous work for its 
own sake, a real desire for real work and not 
merely for the reward thereof. These, how T ever, 
seem difficult. 

Another charge against the engineer is that 
they are not fertile or enterprising, nor introduce 
new industries in distressed areas. But the law 
of patents right is such that it does not afford 
real protection to the inventor. To defend a 
patent or to attack an alleged infringement 
involves incredible legal expense, and large firms 
knowing this, will unblushingly copy the invention 
relying on the inability of the patentee to finance 
an attack. 


Anthropology. 

President: Miss D. A. E. Garrod. 

THE UPPER PALAEOLITHIC IN THE 
LIGHT OF RECENT DISCOVERY. 

PREHISTORIC studies have received a new 
impetus during the last 12 years by the 
multiplication of researches outside Europe. 
Excavations outside Europe have shown the 
possibility of a revision of the existing knowledge 
about the palaeolithic cultures. Three important 
cultural elements of primary importance in the 
Old Stone Age are manifested in the so-called 
hand axe industries, flake industries and blade 
industries. The first two run side by side as far 
back as can be seen, but the origins of the third 
may have to be sought much further back. Any 
attempt to present in an intelligible form the 
vision of man’s earliest history is hampered by a 
vocabulary which is out of date. The terms 
Lower, Middle and Upper Palaeolithic are used 
at the same time in a chronological and a typo- 
logical sense. Miss Garrod however believes 
that the time has come when the labels Lower, 
Middle and Upper Palaeolithic should be used 
exclusively in a chronological sense without any 
typographical connotation to cover approximately 
the periods from the beginning of the Pleistocene 
to the end of the Hiss Glacial, from the end of 
the Riss to the middle of the Wiirm, from the 
middle of the Wiirm to the close of the Pleisto- 
cene respectively. For purposes of typological 
classification the three main groups of hand axe, 
flake and blade cultures are essential and it will 
be necessary to multiply names derived from type 
stations to denote the many varieties found within 
these groups. 

The blade cultures of the Upper Palseolithic 
must have passed through the early stages of 
their development somewhere outside Europe 
during Middle or even Lower Palaeolithic times 
though as Miss Garrod admits there exists only 
the faintest clue as to how and when that develop- 
ment took place. She discusses the type stations 
in Europe, Asia and Africa and shows clearly the 
diversity of the strains grouped so far together 


under the name Aurignacian and also how the 
blade industries developed their main character- 
istics at a surprisingly early date. 

Perigord, a classic centre for prehistoric studies, 
indicates a close relationship between the Lower 
and Upper stages of the Aurignacian. Laugerie 
Haute finds resemble the industry of Ros del Ser 
in the Correze and the Upper Chatelperron level. 
Discoveries of remarkable parietal engravings 
in pure Aurignacian style in the caves of La 
Hoz and Las Casares in the province of Guadulaja 
and the excavations of Senor Pircot Garcia in the 
cave of Parpallo show that the commonly accepted 
view that Spain was a Capsian province needs to 
be modified. The Franco-Cantabric cultures 
appear to be intrusive in the southern part of 
the Peninsula and a parallel development from 
a more or less typical early Aurignacian to a 
rather finely characterised late industry is prob- 
able. Capsian influences appear in the final 
stages which agree with the late dating of the 
Capsian as proposed by Vaufrey. Recent study 
of the Italian blade industries by Vaufrey has 
shown that they present a single facies corres- 
ponding in time with the whole period of the 
Aurignacian, Solutrean and Magdalenian in 
France. In the south Russian plain, a probable 
succession of blade industries has been worked 
out though this is not yet confirmed at all points 
by stratigraphical evidence. Typologically the 
sites discovered fall into two divisions, the first 
characterised by an industry of Willendorf type 
and the second by a rather generalised Upper 
Aurignacian. In Southern Siberia has been 
found a most remarkable series of objects in 
bone and ivory and female statuettes carved in 
bone belonging probably to the Gagarine family. 
The mixture of Mousterian and Aurignacian 
forms in the lithic industry is a fact which suggests 
possible connection with the Far East as the 
discovery of a similar industry in the loess along 
the course, of the Shuitungkou River in Northern 
China indicates. 

The discovery of a highly developed Aurigna- 
cian of Willendorf type in the Palseolithic of 
Southern Kurdistan suggests a connection with 
the Kostenski I, the earliset known blade industry 
of South Russia. Excavations in Palestine have 
established a sequence of blade cultures. Egypt 
was cut off from the main lines of develop- 
ment in Upper Palseolithic times since blade 
industries proper are unknown before the appear- 
ance of the microlithic cultures. In Africa 
which still awaits systematic excavation, investi- 
gations point to the possibility of true blade 
cultures arriving late, their place taken up by 
Aterian with strong Mousterian traditions. The 
Microlithic facies appeared in Africa perhaps 
much earlier than in Europe, though it is difficult 
to maintain this in view of the paucity of evidence. 
There is no proof, however, that the Kenya 
Aurignacian is older than the Eurasiatic blade 
industries and Miss Garrod points out that the 
late survival of a culture of Mousterian tradition 
as in Little Africa and Egypt, in the cases of 
the Kenya Stillbay is certain. 

The blade cultures have a wide distribution 
and it is unlikely that the key to the progress is 
to be found in Southern France. The French 
sequence appears to be the result of successive 
immigrations superimposed perhaps on a certain 
amount of local variations and development in 
place, The first blade industry to reach Western, 
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Europe is that of the Chatelperron stage. The 
Lower Ivenya Aurignacian appears to be more 
or less of Chatelperron type and may be contem- 
porary with this stage in France. A similar, 
though not identical industry, occurs at the 
base of the Upper Palaeolithic sequence in 
Palestine. Thus at the beginning of the Upper 
Palaeolithic three areas with similar industries are 
found. Two of these, Palestine and East Africa, 
may have been in touch with each other through 
Arabia and across the Bab-el Mandeb while the 
third remains apparently isolated. 

The Chatelperronian may have developed from 
the contact of the Acheulean and Levalloisian 
cultures but it is more probable that Chatel- 
perron had an independent existence, and having 
developed in some centre still unknown it is an 
intrusive element in the Acheulean. The original 
home of Chatelperron industry cannot be Palestine 
or East Africa but an Asiatic centre seems inevit- 
able. East Africa may possibly be the centre of 
origin of the Capsian which would thus enter 
Little Africa by way of the Sahara. The Capsian 
would thus derive many of its features direct 
from the Chatelperronian. As for the peculiar 
industry which closes the Upper Palaeolithic 
sequence in Palestine it is quite definitely Aurig- 
nacian rather than Capsian. 

The Aurignacian and Chatelperronian appear 
to have developed independently from an early 
date. The Gravette-Font-Robert industry has 
a very wide distribution in Central and Eastern 
Europe and its remarkable development in this 
region points rather to a Euro-Asiatic origin. The 
Capsian and the Gravette-Font-Robert industry 
are perliaios derived from the Chatelperronian. 
Though the Gravettian industry appears to be of 
eastern origin yet Central Europe cannot be 
regarded as the centre of dispersion as there is 
clear evidence that the Gravettian is there 
preceded by the Aurignacian proper. Nor is it 
likely that the centre of dispersion can lie very 
much further to the east. In Palestine the true 
Gravettian is absent and in Southern Kurdistan 
it probably rejiresents a relatively late migration 
from Russia. In Palestine the Chatelperronian 
level shows signs of evolution towards the Gravet- 
tian type and it is possible that an industry of this 
character had already penetrated into Northeast 
Europe before the westward moving Aurignacian 
invasion had reached the Mediterranean coast. 
Thus the Chatelperronian has emerged in the 
Lower Palaeolithic and sent out two branches, one 
into East Africa to give rise to the Capsian, the 
other into Northeast Europe to develop into the 
Gravettian. The Aurignacian pushes westward 
in the meanwhile and separates these into two 
great provinces. From Aurignacian and Gravet- 
tian centres migrations poured into Central and 
Eastern Europe and interpenetrations took place 
along the fringes of the original provinces. 

Direndra Nath Majtjmdar. 

Physiology. 

President: Prof. R. J. S. McDowall, M.D., 

I) .Sc., F.R.C.P. 

THE CONTROL OF THE CIRCULATION 
OF THE BLOOD. 

TN his Presidential Address, Prof. R. J. S. 

McDowall has given an account of the 


various mechanisms which w T ork together to 
provide adequate blood supply to any part of the 
body whatever its activity or whatever the 
posture of the body. He has dealt w r ith the 
effects of physical exercise since most of the 
mechanisms elaborated in his address are brought 
into operation thereby. Thus when a tissue, e.g ., 
muscle, increases its activity it needs more blood 
per minute to ensure a proper supply of oxygen 
and food. This is brought about by variations 
not only in the activity of the heart but also by 
a redistribution of blood. The heart can, within 
limits, increase its output and alter its rate. 
The heart is under the control of the sympathetic 
and vagus nerves or rather under the control of 
two sets of reflexes. In the case of the sympa- 
thetic, the source of afferent impulse is not 
accurately known, but in the case of inhibitory 
impulses, the source of afferent impulses is known 
to be situated “ in the left side of the heart, 
arch of the aorta and the carotid sinuses ” and 
the normal method of stimulation has been shewn 
to be the change of blood pressure in these parts 
of the circulation at each beat of the heart. 

During the exercise there is an increase in the 
sympathetic accelerator and reduction in vagus 
impulses. The range of acceleration is determined 
by the degree of activity of cardio-inhibitory 
centre. In athletes mild exercise results in an 
increased cardiac output with a slight increase 
in rate. Animals and human beings taking- 
large amounts of exercise have slow hearts and 
the cause for the slow heart is not known. The 
increase in cardiac output is the result of dila- 
tation of the vessels in active muscles, and the 
constriction of vessels in less active tissues. The 
dilatation is due to chemical and nervous influences. 
The cause for the chemical dilatation has been 
much debated. Carbon dioxide and lactic acid, 
changes in H-ion concentration, adenylic acid, 
histamine and histamine-like substances are 
credited with a vasodilator function. The ner- 
vous dilatation is probably sympathetic. 

In describing the “ capacity effects ” Prof. 
McDowall states that with the possible exception 
of the voluntary muscles, the heart muscle and 
the brain, all the other tissues of the body provide 
the blood necessary for the active muscles. He 
refers also to the constriction of the spleen and 
intestine in animals, and to the constriction of 
vessels of the skin under emotional stress or 
anticipated activity. The sympathetic constric- 
tion of the vessels is due perhaps to a sensory 
stimulation from the outside world. 

The maintenance of vascular reserve is rend- 
ered possible by the existence of the tonic dilator 
control of the vessels. The primary function of 
the control of vessels is to maintain the arterial 
pressure at a constant level. The reflex control 
may have a more important function, and in 
exercise or emotion increase both rate of the 
heart and output per beat. It may be stated 
that the vagus controls the range of activity of 
the heart and the depressor reflexes determine 
the quantity of blood available for the heart. 
The vaso-constrictor action of the sympathetic 
and the effect of adrenaline and the value of the 
other mechanisms are already referred to. Adrena- 
line in physiological doses constricts the vessels of 
the skin and splanchnic region but dilates those 
of the muscles which latter is perhaps due to 
its environment. Further adrenaline influences 
the depressor reflexes markedly, as it has been 
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found that after the effects of injection of adre- 
naline have passed off, vagus stimulation, 
effective before injection, has no action on the 
heart ; similarly in injection of adrenaline the 
effects of blocking of impulses from the carotid 
sinus are either reduced or completely abolished. 

A study of the effect of exercise and of emotion 
on man affords confirmative evidence of the 
function of the vasodilator reflexes mentioned 
earlier in the address. A rise in systolic blood 
pressure of man taking exercise on a stationary 
cycle, with subsequent fall below normal on the 
cessation of exercise, has been observed. The 
fall in pressure is due in part at least to a dimi- 
nution of the peripheral resistance in the muscle. 
It has also been observed there is no change in 
blood pressure as a result of psychical effect of 
intended exercise and that of exercise and the 
rise in arterial pressure is therefore due to 
psychical effect. Since it is known from the 
work of Mosso, Barcroft, Florey and Florey that 
generalised vaso-constriction is an accompani- 
ment of psychical effect “ we must assume that 
the increased output of the heart is in part if 
not wholly the result of vaso-constriction which 
calls into use the reserves of blood and thus 
circulation is maintained in spite of the greatly 
increased capacity of the active muscles”. It 
should be observed that the problem of the 
control of circulation of the blood is bristling 
with difficulties, especially since the activity of 
the vagus and depressor mechanisms is variable 
in different animals under varying experimental 
conditions. 

A . S. R. 

Psychology. 

President : Dr. A. W. Wolters. 

THE PATTERNS OF EXPERIENCE. 

rpITE Presidential Address is devoted to 
recording of certain reflections stimulated 
by contributions to the Psychology section of the 
previous year’s session, and to a short active 
vindication of some of the views of the colleagues 
of the President. A comparatively young disci- 
pline like Psychology which has not yet acquired 
any great content of established fact is bound 
to be confronted with controversies and civil 
wars which need not be deplored. Controversy 
is the vital breath of science. A too ready 
loyalty to “ a school” is symptomatic of a fettered 
mentality. Omniscience or infallibility cannot 
be claimed for this or that group of workers and 
researchers however distinguished. Opposing 
theories have in them elements of truth. 
A balanced and judicious eclecticism is thus not 
only reasonable but inevitable. Eclecticism qua 
cheap collection of elements from different 
schools or groups is valueless unless the dynamic 
orientation is administered to it of a personal 
view-point. Two papers read last year are taken 
as texts. 

Prof. Rubin’s paper on the “Ways of Seeing” 
makes an important contribution to the psycho- 
logy of perception maintaining the thesis that 
perceptual cognition or awareness is shot through 
with suggestions of movement and direction 
which are not reducible to the geometry of 
the object. The mind contributes structural 


principles to its own experience. This had been 
emphasised before by others, but, the value of 
Rubin’s contribution lay in experimental elabo- 
ration and demonstration of the theme. Rubin 
pointed out that pictures in European Art have 
a definite left-to-right character on which their 
meaning and aesthetic appeal largely depend. 
An exciting confirmation of Rubin’s theory was 
afforded in the shape of a drawing* of Rembrandt 
which proved to be an exception to Rubin’s 
general thesis. Rembrandt’s error explained by 
Mr. Betts as due to absorption in technique of 
sketch, really confirms Rubin’s conclusion. This 
is something like except io probat requiem. 

There are then, pre-established, manners of 
seeing, and it must follow that other modalities 
of sense also reveal pre-established manners. 
The patterns of perceptual experience are de- 
pendent upon the mind, in some instances upon 
congenital endowment and in others upon 
acquired factors. Rubin suggested that the left-to- 
right direction of European pictures was derived 
from reading left-to-right script. Mr. Peake 
suggested that Rubin’s theory may be tested in 
reference to cave-drawings. This is yet to be 
done. So far as the evidence now available goes, 
right-handedness is among the determinants of 
perceptual direction. It appears that perception 
can be shaped by factors extrinsic to the material 
experienced. The mind influenced by them 
is creating, is actively patterning its experience, 
so that in some sense and to some degree, (the 
limits being experimentally ascertainable) the 
mind makes the world it knows. If, on a view 
like this, no knowledge is possible of reality, as 
some would contend, the other contention is 
equally forceful that if the percipient mind merely 
registered the objective world there could be no 
psychology of perception worth the name. The 
researches of Katz and Thouless demonstrate 
that the mind sometimes deals with its material 
autocratically. Here Gestalt-psychology cannot 
be treated incidentally but admiration for the 
ingenious research stimulated by it cannot be 
witheld. To speak a little dogmatically the mind 
informs its sensory material making the percept 
consistent with certain subjective principles. 
The patterns of experience are latent in some 
sense, in the subject’s mind as he confronts the 
■world. 

Perceiving is a response of the organism. It 
means that the distinction betv r een cognition and 
conation is not ultimate. Conation must be 
fundamental because every organism must re- 
main alive and to that end it needs to shape, 
and control its environment. Behaviour exhibits 
ordered sequence on the basis of which laws are 
formulated. A man’s business activities show a 
constant pattern. Patterns are the constancies 
without which social life would be impossible. 
Instincts are examples of behaviour-patterns. 
These patterns are observable in virtue of which 
the epithet ‘instinctive’ is used. The character 
of the organism is among the causes that produce 
the patterns. Human behaviour patterns re- 
semble those of animals. A pattern is latent in 
the organism. It exists formally. There are 
also patterns in acquired activities. Skill is 
said to produce the patterns. Skill in itself 
cannot be scientifically inspected but the re- 
sultant activity can. Skill is responsible for 
characteristic behaviour-patterns which control 
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environment and which lead a subject from 
success to success as it were. Skill is conditioned 
by racial and individual experience. Perception 
is a preparatory reaction and Rubin’s ‘ways of 
seeing 5 belong to the vast family of skills. It 
was argued in a x>aper read at a London Meeting 
(1931) that concepts are not mental entities but 
as outline preparations for response. Conceptual 
thinking is schematic preparation for response. 
Prof. Bartlett uses the term ‘ schema’ for active 
organisation of past reactions with which new 
experiences are redintegrated. Characteristically 
redintegrated effect of experience determines 
responses of the subject at all moments. Racial 
and individual experience results in schematic 
preparation for future activity thereby deter- 
mining the pattern of the experiencing and the 
pattern experienced, and these preparations or 
schemata are modifications of the psychological 
organism. 

This view is illustrated in reference to social 
psychology and social patterns. Reference is 
made to Prof. T. North Whitehead’s paper in 
which report is made of a study of a group of 
five girls at the same task. They had developed 
a social pattern on the basis of conversation, and 
when their seating arrangement was deliberately 
altered output was adversely affected. Other 
details of the experiment are given which de- 
monstratehhat the developments of social patterns 
is due to the psychological character of indivi- 
duals. A group or society exists only in virtue 
of the conative tendencies developed by indivi- 
duals. It requires to live socially, considerable 
skill. Social skills are schematic preparations 
for adaptive responses. Society exists imma- 
nently in the minds of its members. A group 
pattern is the product of the behaviour schemata 
of the constituent members. Social patterns are 
exemplified in institutions and current ideas — 
the English Common Law for instance. There 
is no need ‘ to turn round upon the schemata ’ 
so long as particular patterns contribute to 
efficient life. 

Ideals and institutions express the developing 
patterns of society. An Ideal is just a scheme 
of behaviour rendered sufficiently inspectable to 
receive a name. The activities of the organism 
striving to hold its own in the universe would 
form the subject-matter of Psychology. The 
material presented to it in experience should 
be organised into x^atterns if it is to control its 
environment. It develops skills. These skills 
are called schemata. The system of a person’s 
schemata embodies all his experience upto the 
present and determines the direction of his 
future behaviour. The patterns are formed by 
them though not independently of objective 
conditions. “ Ways of seeing ” and “ ways of 
living” would then be species of a common 
psychological genus. Thus in conclusion expe- 
rience in the fullest sense of the term is formed in 
a complex of patterns interlacing and revealing 
a heirarchy of increasing generality. Or Psycho- 
logy is a study of all the detailed embroideries 
upon behaviour patterns the formula of which 
runs — He was born, strove to master his world 
for his own safety ; he mated, fought for his 
offspring and died. There is really no opposition 
between Individual Psychology and Social 
Psychology. 

R. Naga Raja Saeima. 


Botany. 

President : J. Ramsboltom, O.B.E. 

THE USES OF FUNGI. 

(1) Edible Fungi. — The common edible mush- 
rooms are probably the best known of all the 
fungi and they are cultivated on a large scale 
in Europe and America. Formerly it was 
believed that they occurred spontaneously on 
horse dung. Nowadays the spawn is produced 
commercially by scientific methods by inoculation 
with either the spores of the fungus or the 
flesh of the stipe. The annual production of 
mushrooms in America now exceeds 17,000,000 lb. 

The Japanese and the Chinese are great con- 
sumers of fungi. Several species of Cortinellus 
are cultivated widely in Japan for the purpose. 
About £100,000 worth of the material is exported 
annually from Japan. “ Kah-peh-soon”, which 
is much valued as food by the Chinese in Formosa 
is the hypertrophied portion of the shoot of 
Zizania aquatica infected with U sti lag a 
esculenta. Species of edible Volvaria are also 
cultivated in the tropics. The highly esteemed 
truffles and morels of Europe and America are 
fungi belonging to the family Tuber acece . 

(2) Poisonous Fungi . — It is also well known 
that some of the common fungi are poisonous. 
The French criminal, Girard, who was executed in 
1918, used Ama?iita phalloides for poisoning his 
victims. In the religious rites of certain Siberian 
tribes Amanita is used for its intoxicating effects. 
It is reported that the Watusi tribes of Victoria 
Nyanza, for acts of vengeance, used to remove 
the lungs of persons who had recently died of 
pneumomycosis, dried and powdered them and 
administered this powder in banana beer. The 
fungus always survives the treatment. 

(3) Articles of Toilet. — Hottentot ladies use 
the spores of Podaxis carcinomalis, as a face 
powder. The black spores of TJstilago esculenta 
are used in Japan for blackening the eye-brows. 
Spores of Tolyposporium were found mixed with 
rice flour as face powder in the “vanity case’’ 
of “An European Mummy” from' a Roman 
cemetery near Budapest. 

(4) Ornamentation of Wood Work. — The famous 
green wood of Tunbridge ware is only oak or 
birch containing the mycelium of Chlorosplenium 
ceruginosum which imparts the green colour to 
wood. The black lines of some decorative wood 
are due to infection by Armillaria mellea or 
Ustilina vulgaris. The colour of the much valued 
“brown oak” is due to infection with Fistnlina 
hepatica. 

(5) Fodder for the Cattle. — On the Chiloe Island 
and in Eastern Patagonia the w r ood of various 
trees is converted into palatable fodder by the 
action of Mucor racemosus in conjunction with 
bacteria. Inoculation with Aspergillus fumigatus 
raises the assimilable protein content of straw. 

(6) Medicinal. — The ergot of rye ( Claviceps 
purpurea) is mentioned in the British Pharma- 
copsea. The medicinal properties of Agarics like 
Polyporus officinalis have been recorded by 
classical writers. Yeast is still used for various 
ailments and is incorporated in many patent 
medicines. Cordyceps sinensis winch parasitises 
the caterpillar is widely used as medicine by the 
natives of China and Tibet. 

(7) Horticultural. — The part played by the 
mycorrhiza of fungi in the cultivation of orchids is 
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now well known to horticulturists. The difficulty 
in germinating the minute orchid seeds had 
baffled the horticulturists for a very long time. 
Noel Bernard however astounded the botanical 
world by extracting a fungus from the roots of 
Neottia (the bird nest orchid) and by sowing the 
seed with it obtained abundant germination. 
This method is now used commercially. Like the 
orchids many of the forest trees have fungal 
mycorrhiza in their roots which help the passage 
of food into the tree roots. Sylviculturists are 
now investigating the problem of artificially 
infecting seedlings with appropriate fungi. 

(8) Food and Drinks. — The use of fungi in 
bringing about desirable changes in food and 
drink has been known from very early times. 
At present this is done under controlled conditions 
and fungi are becoming increasingly important 
in the industrial application of fermentation acti- 
vities. “The chemical conversions performed by 
these organisms rather resemble witchcraft than 
chemistry.” In bread-making the use of leaven 
which contains the yeast is very well known. 
Nowadays pure culture strains of compressed 
yeast are used in bread-making. 

Yeasts bring about the fermentation of fruit 
juices in the manufacture of cider and wines. 
Botrytis cinerea is used for infecting grapes to 
produce the Sauterne wines with higher alcohol 
contents. Beer brewing is now a well-known art. 
Almost every nation has its ancient fermented 
drink like the Kvass of Russia and a few others. 

Certain bacteria are also used in conjunction 
with yeast for bringing about fermentation in 
beverages like the Mexican Tibi. Chinese curd, 
To-fu, is made from soybean milk fermented with 
mould. Food products and beverages amount- 
ing to a value of £1:0,000,000 are manufactured 
annually in Japan alone by the fermentation 
activities of fungi. The Chinese “Red rice” is 
produced by infection with Monascus pnrpureus. 
The part played by species of Penicillium in 
the ripening and flavouring of cheese is only too 
well known. 

(9) Fuel. — In order to economise the use of 
coal, the supply of which is not likely to last very 
long, power alcohol obtained from plant materials 
by fermentation with yeast may have to be 
substituted. 

(10) Industrial. — The production of dextro and 
lfevo tartaric acid by Pasteur by the action of 
Penicillium glaucum is xirobably the first step in 
the use of fungi to industry. Van Tieglian isolated 
gallic acid from tannin by fermentation with 
Aspergillus niger. During the War, glycerine 
for nitroglycerine, w T as manufactured first by 
the Germans and then by the Americans by the 
fermentation of sugar with yeast. Commercial 
diastase is manufactured from Aspergillus flavus- 
Oryzai. Oxalic and citric acids are produced as 
a result of fermentation by many fungi. An 
American firm is stated to maintain nine acres 
of mycelium of Aspergillus niger to supply calcium 
citrate for the American cheese industry. 
Gluconic acid is another fermentation product of 
A. niger and several species of Penicillium. 
Anthroquinone pigments which are so important 
in dyeing are produced by certain species of 
Helminthosporium. The antispetic, penicillin, is 
produced from Penicillium notatum and Fusarium 
sp. produce large quantities of alcohol from glucose. 
Ergosterol has been synthesised by the action of 
yeasts and moulds. Marmite is an extract 


prepared by autolysis from fresh brewers’ yeast. 
The Russians after the War utilised yeast for the 
production of fat. The manufacture of acetone 
with Mucor Roxii is one of the romances of modern 
microbiology. 

The above are only just a few of the products 
obtained with the help of fungi. A vast field for 
useful researches is thus opened out where the 
taxonomist, chemist and physiologist can work 
profitably together for the good of humanity. 

K. C. M. 

Educational Science. 

President : Sir Richard Livingstone, M.A., 
Hon.D.Litt., ITon.LL.D. 

TflE FUTURE OF EDUCATION. 

*■ 4 To cease education at 14 is as unnatural as 

to die at 14. The one is physical, the other 
is intellectual death.” 

rpHIS is the main thesis of the address which 
expounds the need for a strong and efficient 
system of continuation and adult schools for the 
diffusion of the essential elements of culture in 
order to equip the democracy in the intelligent 
participation of public problems and in the 
maintenance of a reasonably high standard of 
useful and enlightened life. So far as education 
is concerned the primary duty of the State is to 
provide for every individual opportunities to 
make a livelihood and to function as a citizen 
and to become the “ beauty of the world”. In 
endeavouring to achieve these three-fold objects, 
education is obviously limited by its material, 
and encounters difficulties in the accomplishment 
of its goal of the making of human beings. If 
this is the supreme aim of education, then it 
follows that all men and women, irrespective of 
the class to which they belong, must have a 
cultural training without prejudice to the 
technical courses which the majority may find 
it profitable to pursue. Men differ in degree 
but not in kind, and if the electorate is incapable 
of appreciating the great historical movements 
or the wealth and variety of the human spirit, 
then its stability becomes precarious, and its 
political and spiritual life, impoverished. Per- 
haps humanistic studies might preserve the 
democracy from such a disaster. 

Education in its different branches, — Uni- 
versity, Secondary, Technical and Elementary, — 
has solved some of the problems with which it 
was confronted, but we have not been able yet 
to define to our own mind what we wish education 
to do for us, and to ask whether it is doing it 
and, if not, why not. The examination papers 
reveal the great gaps in our national system of 
education and the task of improvement and 
elaboration necessary for the more efficient 
use of its tools for obtaining a deeper insight into 
its purpose and significance. There is a fairly 
satisfactory provision for the minority who 
attend secondary school and university, but we 
have shown the rest either a glimpse of the vast 
treasures of knowledge or disinherited them from 
the purest and highest intellectual pleasures. 
The question of the working-man and his leisure 
affects the future of civilisation. Will he enrich 
it ? or will he devote his leisure to the films and 
the dog races P Fifty years ago the employment 
of leisure was no problem for any but the rich 
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who mostly wasted it, but to-day it is becoming 
a common place of education. The task of the 
future is for us to ask ourselves how the intellec- 
tual and spiritual life of the nation will fare, 
when the greater part of its people leave school 
at the age of 14 and are thrown straight into the 
deeper waters of life. In this matter the attitude 
of the State has been as complacent and un- 
thinking, if not as disastrous and cruel, as that 
of the earlier generation who acquisced in social 
inequalities which seem incredible to us. The 
task of the future is clear, viz., to deal with this 
great educational problem of the boys and girls 
who leave school at 14. 

One of the fundamental principles of education 
is that its fruitfulness depends on experience of 
life, though this may not apply to the physical 
sciences with the same force as it does to the 
humanistic subjects. It is necessary to know 
life itself, to have seen something of human 
nature, before either achievement or understand- 
ing in these fields is possible, and it is obvious 
that a fourteen or fifteen-year-old is not suffi- 
ciently adult to grasp the value and significance 
of history, economics, sociology, politics and 
philosophy. What does a pupil of the age of 
14, 15, 16, 17 get from the study of history, 
for instance which in secondary schools is a 
favourite subject for specialisation ? They are 
well taught and interested in the subject and they 
can reproduce the best books. 44 They have the 
appearance of wisdom but not its reality ” as 
Plato said of these who absorb information from 
books without digesting it. 

The practical conclusion is that an education 
which ends at the age of 14 is no education at all. 
Money spent on secondary education is not wasted 
if it prepares the pupil to go on to something else. 
The fact is that a vast majority go to nothing 
else, after putting their feet on the first step of 
the ladder* of knowledge. But the defects of 
the present system will not be remedied by 
raising the school age to 15 or even to 16. The 
pupil will be still unripe for the studies without 
which an intelligent democracy cannot be 
created. Raising the school-leaving age may 
help some of our difficulties. Its value is perhaps 
moral and economic rather than intellectual. 
No body who has seen the results of compulsory 
education to the age of 10 in the U.S.A. will be 
under the delusion that it produces an educated 
nation. If, however, the raising of the school- 
leaving age is preparatory to an education con- 
tinued into the adult years, well and good ; 
if not it will leave the problem still unsolved. 

The solution of this problem will not be found 
in the secondary education about which this age 
is over-credulous. The hard fight for its devel- 
opment has caused us to exaggerate what it 
can do. Secondary education is only one part 
of the great picture ; and we need to stand 
back a little and see the canvas as a whole. 
Economic reasons suggest that the earlier years 
of life should be given to secondary education 
which is addressed to pupils whose intellectual 
faculty, except that of memory and imagination, 
is not fully developed, and who cannot have a 
full perception of the purpose and value of 
education. In every point except the economic 
one adult education has the advantage over 
secondary education. It is given to students who 
desire it, and who have the mental development 
to receive it ; whereas secondary education is 


given to pupils whose faculties are not fully 
developed, and who have not seen enough of 
life to value and interpret it. It should be 
realised that the education of the masses can 
never be achieved through secondary education. 
The ideal plan might be for everyone to leave 
school at 15, and pass into a system where a 
part of the week is allotted to school, part to 
earning the living in some practical occupation. 
Unless we establish a compulsory part-time 
continuation system which will carry the pupils 
on to 18, the education of the earlier years of the 
youth of the nation will still be largely wasted. 
If the first step to retain those who leave school 
before the age of 18, under some educational 
control is secured, it will be easy to take them to 
the threshold of adult education, where the 
solution of the problem of educating the demo- 
cracy must be found. The experience of 
Denmark is encouraging. The Danish Folk High 
School is attended by 30 per cent, of the small 
farmer and working-class population, voluntarily 
and at their own expense, for five months, and 
the education is humanistic in the sense that it 
is neither technical nor utilitarian. The main 
point is to urge the indispensability of adult 
education, to review what it has already done in 
order to harmonise, develop and complete it. 

Agriculture. 

President : Prof. J. Hendrick:. 

SOIL SCIENCE IN THE TWENTIETH 
CENTURY. 

npHIS is perhaps the first time that a Presi- 
dential Address deals specifically with soil 
science as a fundamental subject, though some 
of its aspects have received attention in the past 
as from the nature of things such reference was 
unavoidable when dealing with the various 
different problems of crop production which have 
formed the subject of those addresses. It was 
only in the last century that the vast store of 
practical knowledge built up solely through 
experience and handed down by tradition began 
to be succeeded by a knowledge of the science, 
advance in chemistry and geology being chiefly 
responsible. In Great Britain the provision for 
agricultural research was for a long time meagre, 
Rothamstead, Cirencester and Edinborough being 
about the only centres of study and research. 
A forward move was possible only with the 
Development Commission of 1910, but the easier 
and more obvious problems of manuring and 
field experiments claimed first attention and 
soil studies were stagnant ; such as were taken 
up were mainly from the point of view of its 
fertility and usefulness as a medium for crop 
production and not in any of its fundamental 
aspects. British news on soils remained rather 
narrow and insular, the soils of S. E. England 
being regarded as the types, notwithstanding 
the variety of location and climate even in this 
small island which have given rise to a corres- 
ponding variety of soil types . In contrast with 
Great Britain the countries of America and Russia 
embrace vast areas extending through wide 
ranges of latitude and climate, with great variations 
in geological conditions and with soils derived 
from many kinds of rock formations. Arid and 
alkaline soils were also a special group. Soil 
studies there were more comprehensive accordingly 
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but British thought could be influenced 
only by the studies of American workers, the 
barrier of language rendering Russian work in- 
accessible and therefore unknown in Britain for 
a long time. No better picture of the gradual 
growth of recognition in Great Britain of the 
Russian school and its work can be found than 
the bibliography appended to the different 
editions of Sir John Russels’ book Soil Condi- 
tions and Plant Growth which devotes adequate 
attention to the work of this school only in its 
latest or sixth edition of the year 1932. It was 
through the agency of the International Society 
of Soil Science which was founded in Rome in 
1921 that publicity was afforded to this new 
knowledge of soil science, although this itself 
grew out of international conferences on Agro- 
geology held before and after the Great War 
at Budapest, Stockholm, Prague and Rome, which 
last led to the formation of the International 
Society and later to an International Congress 
at Washington in the year 1927. It was at this 
congress which was attended by a large contingent 
of British, American and Russian workers that the 
new views of the Russian school were fully 
explained, demonstrated and discussed, making 
it to many a new education in soil science. Other 
agencies for publicity have not been wanting 
and the journals Soil Research , Soil Science and 
the Proceedings of the International Society are 
doing much to make known widely these new 
movements. 

The historical background having thus been 
described, these new views of the Russian school 
of soil science may now be discussed. In the 
first place, the Russian school treats the soil 
as an independent natural body worthy of study 
for its own sake and not merely as a medium for 
plant growth or as subsidiary to chemistry, 
geology or other sciences, according it a new 
and separate status under the name of Pedology. 
Secondly, the Russians regard climate the most 
important among pedogenic factors and hold 
that its nature is not determined by its geological 
origin. They have shown that very different soils 
may be formed from the same rock in different 
climates and on the other hand similar soils may 
be produced from different rocks under similar 
climatic conditions ; that, for example, the 
granitic soil produced in the cold humid climate 
of Scotland would have been different if produced 
in the hot humid climate of Africa and would be 
still more different if produced in a hot arid 
climate in Asia. The climatic zones indeed form 
the basis of classification, so much so that one 
can detect a tendency to go too far in excluding 
geological origin as an important factor. A 
third feature of the new science is the study of 
the “soil profile” and of the “horizons” which 
go to make it up. The virgin soil unchanged 
by human agency is what is required for this 
purpose, which is a condition impossible to satisfy 
with soils in many of the most important parts of 
the world and which would therefore necessitate 
some modification in the methods. The profiles 
are also sought to be classified as mature and 
immature ; but the soil-forming processes greatly 
vary in their duration, some requiring periods of 


geological time while others can take place in a 
few centuries or even in a few years. The granitic 
soils of Scotland are examples of the former and 
factors which produce changes in the organic 
matter content of soils come under the latter 
category. Much further study is therefore need el 
before these can be properly accounted for 
and a satisfactory system of soil classification 
established. 

The importance of soil moisture and rainfall as 
climatic factors in soil formation is recognised 
especially as they may be influenced by the 
humidity, temperature, topography and the amount 
and distribution of the rainfall itself. The closely 
relevant study of soil drainage and of the changes 
taking place in the composition of the soil and the 
soil water during the process has not received 
the attention that it deserves in this connection. 
This is owing probably to the difficulty of con- 
structing drain gauges which will deal with soil 
in its natural in situ condition and not with soil 
moved and filled into the cisterns. The latter 
are only of limited use in their application to 
actual field conditions. Reference may however 
be made to those in Rothamstead and those 
constructed by the author at Craibstone near 
Aberdeen which are of the type dealing with the 
undisturbed soil. 

A notable advance in soil science is our 
knowledge of soil colloids and base exchange. 
K. .K. Gedroiz the Russian worker, van Bemmelen, 
Dr. Hissink and G. Wiegner are noted names in 
this field and it is from their work that we know 
now that base exchange is a colloid phenomenon 
and that both mineral and organic colloids possess 
this property and that it is not the former alone 
which was concerned in the process as was sup- 
posed at one time. This advance has also enabled 
us to estimate the degree and intensity of soil 
acidity and alkalinity as well as to understand 
the exact role of lime in its capacity as an 
exchangeable base. The structure of clay, the 
nature of its base exchange capacity and the 
differences found therein have received consider- 
able elucidation by the X-ray method winch 
has revealed the presence of a lattice structure 
and of several different minerals showing at 
least two different types of lattice structure. 
X-ray methods are also clearing up the nature 
of humus and are furnishing evidence of its possess- 
ing a complex molecular structure. 

Soil science is making steady progress in these 
and along other lines of research and in the British 
Isles soil problems are now being studied from many 
angles in the various research stations, colleges 
and universities. The British attitude towards 
soil science however is still somewhat utilitarian, 
in that it declines to dissociate soil study from its 
practical application, with the complete detach- 
ment of the Russians ; one is primarily interested 
in the soil on account of its plant-growing capacity. 
Increased production of the products of the soil 
is a blessing and not a curse and a strong plea 
may be put in for the harnessing of science 
for increasing production, despite the cry of 
overproduction. As long as there is want and 
underfeeding in this world there cannot be 
overproduction. 
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Public Benefactions and Science. 


T ORD NUFFIELD’ S munificent gifts to 
^ the University of Oxford are worthy of 
admiration and imitation. They must have 
a strong appeal to the more enlightened and 
wealthy communities in India, and hopes 
might be entertained that the Indian Uni- 
versities and other research institutes would 
likewise benefit by the philanthropic and 
patriotic instincts of the rich landed proprie- 
tors and industrial magnates in this country. 
The conservative temperament of the Indian 
mind has not understood the full significance 
of the somewhat cryptic saying, “ cast thy 
bread upon the waters,” for generally it 
fears, that instead of finding it after many 
days, it may be totally lost. The sage’s 
assurance that it would return in increasing 
abundance ought to inspire public confidence. 
No thoughts of personal gain underlie public 
benefactions, which are made solely with the 
object of assisting the work of self- dedicated 
scientists, whose labours result in the benefit 
of our own generation and the generations 


yet unborn. Practically in every instance, 
material prosperity is absolutely dependent 
upon the patient researches of those who 
seek for no personal reward, and whose work 
at the time was thought by men of affairs to 
be of no consequence. It must not be for- 
gotten that the foundations of our greatest 
present-day advances were laid by scientists, 
and the increasing returns, which men of 
business reap, have originated in work 
inspired by no thought of personal gain. Of 
all the human activities, perhaps the one 
thing that cannot be overproduced is scienti- 
fic research, and we can conceive of no time 
and no situation when industry cannot utilise 
it. Nothing can be more clear than the fact 
that the substitution in economics of the law 
of increasing returns in the place of its old 
antonym, demands the continuous and in- 
creasing support of scientific research, which 
is the foundation of progress. The country 
which hesitates to strengthen and extend 
research in the domain of pure science 
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voluntarily renounces its claim to indepen- 
dent economic existence, contend to seek its 
prosperity in the foot-paths and by-lanes of 
international progress. 

Generally speaking, India looks at public 
and private philanthropy from the spiritual 
standpoint, and she treats mechanical 
civilisation as synonymous with materialism. 
Further, the unhappy association of science 
in developing the technique of modern wars 
lias tended to diminish public faith in the 
benefits conferred by it on humanity. Even 
enlightened persons are apt to interpret the 
achievements of science in terms of material 
benefits, because they are more tangible, and 
their more enduring spiritual message escapes 
attention probably because their reality is less 
manifest. Our knowledge of Nature has 
opened out a new outlook on the significance 
of life, and the old superstitious beliefs and 
mystical rites have disappeared in proportion 
to the appreciation of the reasonableness and 
orderliness of the fundamental laws of nature. 
In emancipating the human mind from 
mediaeval mysticism, science has also provid- 
ed spiritual opportunities all along its 
progress. Science, while it acquires increas- 
ing power over Nature, places all its resources 
for the service of man. Science is non-moral. 
It shows the path of increasing human health 
and comfort. It also provides those who 
would erect a superstructure of industrial 
application with the increasing means of 
augmenting national prosperity. The re- 
searches in the field of chemico- medical 
sciences promise. to prolong life and promote 
its efficiency. The recent advances in the 
domain of economics and sociology have 
acquired a body of knowledge which seems 
capable of fertilising society with a fresh and 
vivid life-giving stream of benefits. As a 
result of researches in basic sciences, rural 
occupations have opened out numerous prob- 
lems upon whose satisfactory solution depend 
the happiness and contentment of the mill- 
ions of the village population, whose present 
standard of living, sanitation and indebted- 
ness must be a reproach to civilisation. 

Scientific research is generally considered 
as a luxury by government and the public, 
and not as a fundamental necessity for 
making life better, cleaner and richer. It 
postulates the new law of increasing returns, 


which can be reaped only when its structure 
is strengthened and extended. Public opinion 
in India is still slow to recognise that the 
frontiers of science are unlimited and that 
industry and the nation owe to its efforts in 
extending the field for cultivation, continued 
and unstinted support. Industry was the 
first to benefit by the application of scientific 
results, but we have not utilised the new 
knowledge of a far-reaching and fundamental 
character in promoting our means to health 
and our economic and social orders. Scienti- 
fic discoveries are an investment, and the 
public have not yet placed this intellectual 
property on the status of a national asset. 
If a fraction of the public enthusiasm and 
private money now expended on activities of 
a general and doubtful import, could be 
engaged in support of the Universities and 
research institutes in India, and if this 
support is not intermittent and wasteful, 
this country within a generation may be 
reasonably expected to achieve sufficient 
progress to make up for all its arrears. En- 
couragement of scientific work in India has 
not yet acquired the status of public obli- 
gation of sound management in the minds of 
her wealthy people, who too often rely on 
government for financial support. To the 
building of national greatness, the contribu- 
tion of government is small, and its founda- 
tion and edifice are the work of discriminat- 
ing philanthropists. 

The political power with which India is 
shortly to be invested for the management of 
her affairs involves an imperative obligation 
on the part of her wealthy communities to 
recognise that in this country the rapidity 
with which industrial development and 
economic independence could be achieved 
must be proportional to the encouragement 
accorded to science. As a practical measure 
for sustained national progress, we believe 
that a fairly comprehensive plan should be 
immediately adopted for encouraging capital 
to enter the field of new scientific develop- 
ments. Where scientific institutions receive 
private endowments we can confidently look 
forward to stimulating contributions not 
only of a theoretical value, but also to those 
which would not exclude social problems and 
their constructive integration, but emphasise 
them. 
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From Vitamin C to Vitamin P. 

By Prof. A. Szent-Gyorgyi. 

(Professor of Organic and Medical Chemistry , University of Szeged - , Hungary.) 


M Y first real interest in Biochemistry was 
in the function of the adrenal eortext. 
At that time we only knew, that this internal 
secretory gland was essential for life. With- 
out this organ life failed. Furthermore, we 
knew, that patients, suffering from the 
deficiency of the gland, turned brown, 
before dying. Bananas and pears do the 
same. The pigmentation of dying vegetable 
tissues has been shown by Palladin, the 
great Russian plant biochemist, to be due 
to a disturbance in oxidation-reduction 
equilibrium. So I hoped, oxidation-reduc- 
tion processes will explain to me the function 
of the adrenal cortex. But we knew too 
little about oxidation systems too. So 

I set out to study first animal, and later 
vegetable, oxidation systems. The first 
systems analysed, that of succinic oxidation 
in muscle, and the polyphenoloxidase in 
potatoes gave me no clue, but while 
analysing the peroxydase systems in turnips, 
I found there was a substance present, 
which was capable of inhibiting the forma- 
tion of melanoid pigments. This substance 
was a strong reducing agent, which reduced 
immediately oxidised phenols, before they 
could undergo further modification and 
form pigments. I isolated the substance 
and made its first approximate analysis, 
establishing its empirical formula and some 
of its more important characteristics. 

It was a great excitement, when I found 
the same substance in relatively big 
quantities in the adrenal cortex. 

The “ isolation ” and “ identification ” 
of this substance was not quite as easy, as 
writing these words down. It was not a 
simple matter and it needed not only in- 
volved technical equipment but also money 
and in the laboratory of the Physiological 
Institute of Groningen (Holland), where 
I was working at that time, none was 
available. Further researches on the isolation 
and identification were made possible by 
a friendly invitation by Professor F. G. 
Hopkins to join him at Cambridge, and by 
a generous grant from the Rockefeller 
Foundation. 

Having established the main character- 
istics of this fascinating new substance 
I wanted to know more about it, especially 
its exact steric configuration, before attack- 
ing the problem of its biological activity. 


The trouble was however, that I had too 
little of it, only a few milligrams and I could 
make no more, because, of the labile nature 
of the substance. The only suitable material 
for large-scale preparations was the adrenal 
gland, which was not available in Europe in 
sufficient quantity. Prof. A. Krogh of 
Copenhagen tried to help me by sending me 
adrenal glands from Denmark to Cambridge 
by air. The material, however, deteriorated 
during transit and was therefore, useless. 

Once more, international co-operation 
rendered fresh progress possible. Prof. E. C. 
Kendall, of the Mayo Foundation (Rochester, 
Minn, U.S.A.), invited me to Rochester and 
the rich resources of the Mayo Foundation 
together with the large quantity of material 
of the big American slaughter houses 
became available. The glands were packed 
in dry ice and shipped in this hard 
frozen condition to Rochester where the 
material was worked up ; I was able to 
prepare as much as 25 g. of the- substance. 
One exciting experience I had, was a clinical 
trial on Addison patients with adrenal 
insufficiency. The patients failed to get 
better, but they bleached out ! 

Returning from the States I shared my 
substance with Professor Haworth at 
Birmingham, who was deeply interested in it. 
His long-standing experience with carbo- 
hydrates, enabled him to investigate 
the steric configuration of the molecule. 
The substance unfortunately proved to be 
insufficient for the work and there was no 
chance of prei)aring it again. 

After settling down to a more quiet life 
in my own country, in Szeged, Hungary, 
I found an opportunity, to put to the test 
an old suspicion of mine, Tor investigating 
which my earlier roaming life was unsuited) : 
whether the substance, which I had in my 
hands for five years, was not identical with 
the long sought Vitamin C . I started 
the work in collaboration with an young 
American, Svirbely, in the autumn of 1932. 
In November, we had the first definite 
answer. The animals treated with our 
substance, which we used to call ‘‘Hexuronic 
acid 55 all lived, while the controls all died. 
Owing, however, to defective diet (we had 
difficulty in securing milk' powder), the 
weight curves were not satisfactory. So we 
repeated the whole experiment, before we 
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published our result in March of the next 
year. Meanwhile, also King and Waugh at 
Pittsburg isolated from lemon juice, a 
crystalline substance which was antiseorbu- 
tically active and which resembled our 
preparation of hexuronic acid. Also 
Tillmans in Germany found at about the 
same time, a close parallel between the 
reducing power and vitamin content of 
plant juices, which made the identity of 
hexuronic acid and Yitamin C probable. 

Our substance was thus, according to its 
newly discovered activity, rebaptised now, 
and called e< Ascorbic acid”. By its vitamin 
nature the substance acquired increased 
importance and it was the more regrettable 
to have none of it. This difficulty was 
solved by an unforeseen discovery. 

Szeged, the city in which my Laboratory 
is situated, lies in the middle of the Hungarian 
paprica — red pepper, Capsicum annum — 
fields. I once tested paprica for its Yitamin 
C content and found it a rich storehouse of 
Yitamin C. Large-scale preparation gave 
good yields and in two consecutive years I 
could prepare about 4 kg. of ascorbic acid, 
providing all laboratories of the world 
which were wanting to work on this sub- 
stance with ample material. This work was 
not without results. Professor Haworth at 
Birmingham soon established the steric 
configuration of the substance and its 
synthesis was effected both by Reichstein 
at Zurich and by Haworth. 

In this way the most mysterious vitamin, 
which so long resisted analysis, succumbed 
to laboratory investigation. At present, it 
is produced synthetically on a big scale 
at a very low price, so that it is available 
for all those who are in need of it ; and 
all this in the incredibly short time of hardly 
two years. This is what international 
collaboration and understanding can do. 

Further research showed ascorbic acid to 
be an essential part of our diet. I myself 
went back to my old line of research, viz., 
oxidation, which led me to Yitamin C. 
I forgot ascorbic acid and the ascorbic acid 
people forgot me. 

Only in the last months have old remi- 
niscences begun to awake again. As I 
mentioned at the beginning, I was led to 
the discovery of -ascorbic acid by the ana- 
lysis of the peroxydase system. At that 
time I also found, that peroxydase + 
peroxide oxidised ascorbic acid reversibly. 
This reaction occurred only, if there w T as an 
aromatic substance present, which induced 
the reaction, Peroxydase had no direct 


effect on ascorbic acid ; it however oxidised 
aromatic substances to quinols, which, in their 
turn, oxidised ascorbic acid. I wondered 
which aromatic substance was playing this 
role in the plant, especially in lemons. 
I was led to a very peculiar new substance, 
which seemed to belong to the widely spread 
group of vegetable benzo-pyran dyes, the 
flavons. I suspected that this substance 
might have a vitamin nature too. Only 
there was no animal test for its study. So 
I put the substance aside in the hope, that 
at some later date I might find one such. 
Fow nature seems to have given us a 
suitable test in the form of certain human 
pathological conditions, such as the 
Haemorrhagic Diathesis (vascular type). My 
friend, St. Rusznyak, Professor of Medicine, 
has told me, that he had some very good 
cures of such conditions with paprika, but 
the effect was not due to the ascorbic acid 
present. To what was it due then ■? The 
same effects could be obtained with lemon 
juice. ’We set out to investigate the 
question and to find the substance re- 
sponsible for this activity. And in the end 
we found it. It was nothing else than my 
old friend, the flavone, carrying the reaction 
between peroxydase and ascorbic acid. The 
crystals of the substance had the same 
therapeutic effect, as the whole pepper. 
They cured in a striking v r av disorders of 
the permeability of the capillary wall. So 
we gave the name u Yitamin P,” to this 
flavone and we are hopeful, that in its 
ability, to reduce human suffering, this new 
substance will be no less important than 
ascorbic acid. 

If the vitamin character of this substance 
be firmly established, this will also mean 
that the great group of vegetable dyes, the 
fiavones, which seem to play such an im- 
portant role in plant biochemistry, also 
function in the animal organism. So the 
substance will form a new chemical link 
between plant and animal physiology and 
may bear new evidence for the big chemi- 
cal unity of living matter. 

The researches on ascorbic acid described 
in this article serve to bring out certain 
features characteristic of modern research. 
Thus, work on some fundamental problems 
yields results quite unsought and opens up 
vistas quite unsuspected ; rapid advance is 
dependent on international collaboration and 
in modern research investigations of micro- 
quantities of substances should proceed 
side by side w r ith the preparation of materials 
on a large scale using tons of raw material 
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Researches on Galaxies at the Harvard Observatory. 

By (Miss) Jenka Mohr. 

(. Harvard College Observatory , Cambridge , Massachusetts, U.S.A.) 


A MOIST G the many attempts of mankind to 
survey the universe, astronomy is almost 
unique in its combination of sweeping fields 
and sharp limitations. It reaches further 
into space than any other science ; and it 
finds the demands of space and time more 
binding. Vast distances and dimensions are 
involved ; processes are exceedingly slow, in 
terms familiar to man. The result is a 
constant challenge to man’s ingenuity to 
devise techniques and to interpret observa- 
tions. 

Some of the problems that confront us 
when we examine our own galaxy, the 
Milky Way, also need solving when we study 
the distant universes that make up the rest 
of the Cosmos. Questions of size and struc- 
ture, of dynamical conditions, are the same. 
There is the same analysis of the population 
of our own and other galaxies near enough to 
be examined in detail — stars and star 
dusters, gaseous nebulae, stars that vary 
in light. (It may be pointed out that the 
terms “ galaxy ” and £t nebula ” are fre- 
quently used interchangeably to mean a 
great organization of stars. But since the 
word ££ nebula 55 is also used for the bright 
or dark clouds of gas or dust particles which 
are characteristic elements in many galaxies, 
we shall use the term ££ galaxy ” mainly in 
the following account.) 

Because we are involved in the midst of 
the Milky Way system, and at a great 
distance from all the others, there are many 
problems that arise only when we look 
beyond the Home Galaxy. The most essen- 
tial problems deal witli the general structure 
of the Metagalaxy, as the system of all such 
organisations of stars is called. What is 
the nature of the Cosmos '? How many, 
and of what kinds, are the elements it com- 
prises, and how are they disposed throughout 
space and time f 

Again, we can study some of the distant 
galaxies to greater advantage than we can 
examine our own system. It is extremely 
difficult to obtain information about the 
Milky Way as a whole. We are not sure 
whether it is a single spiral or a group of 
smaller galaxies or an irregular system. The 
presence of absorption, the crowding of 
stars, the difficulties of obtaining perspective, 
throw us into confusion and uncertainty. 
But the other galaxies are observable from 


the outside. In some of the nearer ones, 
such as the Andromeda Nebula and the 
Magellanic Clouds, we can even study 
individual stars and clusters and gaseous 
nebulse. Thus we are much more likely to 
learn what a typical galaxy is like by leaving 
the Milky Way, and exploring the neighbour- 
ing systems. 

(1) One of the most fruitful sources of 
information about the structure and contents 
of an individual galaxy is the pair of systems 
lying close to the Milky Way, and probably 
functioning as its satellites. The Large and 
the Small Magellanic Clouds are much closer 
to us than any other external system — they 
are not a hundred thousand light years 
distant. Even a small telescope reveals 
something of their nature. Larger instru- 
ments show plainly many thousands of their 
stars, and other conspicuous features. At 
the Harvard Observatory a number of 
studies have been directed to the analysis 
of the Clouds as typical galaxies. Some of 
them are here briefly mentioned : 

(a) The Clouds have been the source of 
considerable material on variable stars, which 
furnish the yardstick for measuring great 
distances. Over three thousand of these 
fluctuating stars are now known in the two 
Magellanic Clouds. 

(b) A number of globular clusters found 
on the borders of each of the Clouds in the 
past two years have increased their recog- 
nised diameters considerably. The Large- 
Cloud is now known to be about eighteen 
thousand light years across, and the Small 
Cloud about twelve thousand. 

(c) Spectrographs of the brightest stars 
in the two Clouds are being taken with the. 
60-inch telescope. They will yield definite 
values of the radial velocities, and possibly 
information on the rotations of the Clouds — 
valuable material for the study of the dyna- 
mics of a galaxy. 

(2) A recently developed type of analysis 
which is being extensively used at the 
Harvard Observatory on the brighter galax- 
ies is the method of densitometer measures. 
Photo-tracings across the images of nebula) 
are made which indicate the distribution 
of intensity of light. Thus two phenomena 
can be examined w r ith considerable accuracy 
— the diameter of the object and the changes 
in density of luminous matter across its 
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surface. Diameters have been measured on 
many photographs, and the results show 
that the galaxies are very much larger than 
they had been believed to be. The outer 
extensions are much fainter than the central 
regions, and therefore not visible to the eye 
in examining photographic plates. The 
results are of inestimable importance in deal- 
ing with many problems of galactic structure 
-—primarily, for example, the heretofore 
unexplained disparity between the two 
principal types of galaxies, spiral and spheroi- 
dal objects. The latter, an almost feature- 
less type of galaxy, had been estimated as 
much smaller than the spiral form ; but the 
densitometer measures indicate that the 
diameters of the spheroidals are increased by 
the faint extensions more than are those of the 
spirals. Thus an apparent discrepancy in 
the workings of nature has been to a large 
extent removed by our increased knowledge 
of the phenomena. 

(3) The distribution of the galaxies on 
the celestial sphere and their distribution 
through volumes of space are of primary 
importance in a study of the Metagalaxy. 
In order to get complete knowledge of such 
distribution, large regions of the sky should 
be examined, so that the accidents attendant 
on small samplings will be obviated. For 
this purpose the Harvard Observatory is 
using at both the Northern and the Southern 
Stations telescopes which combine a fairiy 
large field with space-penetrating power. 
On a single photograph there is covered an 
area of thirty-live square degrees of the sky : 
and nebulae to the eighteenth magnitude — 
which means, roughly, to a distance of 
seventy live million light years— can be 
recorded in an exposure of three hours. 
Thus, with a reasonably small number of 
photographs taken on adjoining regions, 
several hundreds of square degrees are 
examined as a unit. 

The Harvard survey of galaxies to the 
eighteenth magnitude has so far revealed 
on photographic plates some hundred thou- 
sand previously unknown galaxies, in both 
the southern and the northern skies. One 
significant fact that appears is the uneven- 
ness of their distribution. Although in many 
regions they appear with average frequency, 
in others they are surprisingly scarce ; and. 
• in still others, more surprising, there are very 
great concentrations. In the south, for 
instance, in the neighbourhood of the constel- 
lation Horologium, is a very extensive area 
of extraordinary richness. Here the galaxies 


seem to form a great stream, or cloud, many 
times more dense than the average. Within 
this Metagalactic Cloud of universes are 
several small spots of extreme density — 
spots in which the frequency is a hundred 
times the normal. Such clusters of galaxies 
are found scattered over the sky. They 
cover, to be sure, only a small portion of the 
entire sphere ; but no description of the 
Universe, or theory about it, can be complete 
that does not take into consideration these 
irregularities in the cosmic scheme. 

(4) Clusters of galaxies are of interest not 
only for the role they play in the structure of 
the Metagalaxy. They also provide an 
opportunity for the study of relative sizes and 
brightnesses of individual members. All 
objects within a cluster may be considered as 
being at the same distance from us. Thus 
the variations in diameter and brightness 
can be taken as absolute differences. A 
study of twenty-five groups of galaxies, 
ranging in population from less than a dozen 
to several hundred, has been published by 
Dr. Shapley. About a score of clusters of 
galaxies discovered on Harvard plates are 
as yet unpublished. A programme is uoav 
being carried on at the Southern Station for 
the analysis of some of these groups with the 
60-inch reflector which will yield large-scale 
photographs for detailed study of their 
members. It will also bring more complete 
knowledge about the numbers and magni- 
tudes of individuals in the clusters. 

(5) Still another aspect of the studies of 
galaxies at Harvard, while being a part of the 
attack on the outer Cosmos, has a direct- 
bearing also on the analysis of our Milky Way 
system. This is the examination of regions 
lying close to the plane of the Milky Way 
which are rich in external galaxies. The 
heavy obscuring material in the central plane 
of the Milky Way has a two-fold effect. 
It hides the distant galaxies in the line of 
sight, and also makes it extremely difficult 
to measure the Milky Way itself. Stars 
near the centre of our system are dimmed 
by this nebulosity ; and therefore when the 
attempt is made to judge their distances by 
using measures of their apparant brightness, 
the results are false. For the absorption 
makes the stars seem fainter, and thus more 
distant, than they really are. Any measure- 
ment of the size of our galaxy must be 
corrected for the effect of the interpenetrat- 
ing material among the Milky Way stars. 

Dr. Shapley has pointed out that in places 
along the plane of the Milky Way where the 
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An open spiral, showing spiral arms, condensations of stars, and obscuring 
material among the arms. 

N. G. C. 5236 (Messier 83 J. 

Position : R. A. = \Z /l 34 OT -3, Dec. = — 29° 57'. 

(This picture was taken with the 60-inch reflector of the Harvard Observatory at 
the Southern Station, Bloemfontein, South Aftica, by Dr. J. S. Paraskevopoulos.) 


obscuring material is 
very thin, or even ab- 
sent, there is little or 
nothing to hide the sys- 
tems lying beyond. On 
a number of plates cover- 
ing these areas galaxies 
have been found in nor- 
mal abundance, as they 
would be in high lath 
'tudes where the obscura- 
tion does not occur. Dr. 

Shapley has used the 
presence in these low- 
lying regions of nume- 
rous galaxies as an 
indication of freedom 
from obscuring matter 
in our own system. He 
has studied variable 
stars in these areas in 
the Milky Way, which 
he can use safely as dis- 
tance-indicators, with- 
out fear of false esti- 
mates of their bright- 
ness. The small amount 
of obscuration that may 
occur can be easily 
corrected for. In one 
region almost directly 
in the line to the center of the Milky 
Way he has found such freedom, and a study 
of periodic variables discovered there has 
shown more than a hundred stars which 
must lie far beyond the center itself. This 
is the first certain penetration into the far 
side of the Milky Wav, and stars are now' 
known which are further beyond the center 
than *we are on this side of it. The research 
is of great importance, both in furthering 
our knowledge of the size of the Home 
Galaxy and in analysing more exactly than 
heretofore the structure of the dark material 
within it. 

The studies listed above represent some 
of the explorations that are designed to 
give a consistent and detailed picture of the 
Metagalaxy. Limitations of space have 
made it necessary to omit discussion of 
other allied programs now being carried 


on at Harvard. There is, for instance, 
a study supplementing the earlier work on 
the galaxies brighter than the thirteenth 
magnitude over the entire sky. The new 
work goes to the fifteenth magnitude, and, 
thus augments knowledge of the “ inner 
Metagalaxy”. There is also the investiga- 
tion of variable stars in our own system in 
high latitudes, which outlines the Milky 
Way in its minor diameter. Such problems 
necessarily entail a great deal of laborious 
routine, and can bring final results only 
after some years of continued research. 

The past decade or two have seen the 
opening of many doors into the outer 
world. The present time and the coming 
decades will bring observational material 
by which we can fill out the picture of 
what- lies beyond the Milky Way. 
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The Phenomenon of Secondary Association. 

By Ur. It. II. Itieliharia. 

{Agricultural Research Institute , Nagpur.) 

(*ln omosome associa- morphologically dissimilar types are observed. 

It lias been 


r pl 1 K discontinuity 

X B’ons observed at. dia, kinesis and 1 
met a phase in Primus by Darlington (1028) 
b v d to 1 he discovery of the. phenomenon of 
secondary axsoeiations or secondary pairing, 
lie suggested that the chromosomes showing 
this kind ol aHinify ihv related. This theory 
ol seeoudary associations wa»s further dev- 
eloped by haw re nee ( l 931 c) who adduced 
eytologiea.1 and genelieal (evidence in favour 
ot this theory and cited evidence of its 
occurrence from literature. Polyploidy 
o<*eu rs very frequently in the plant kingdom 
(at least fifty per cent, and probably more of 
the Augiosporm species, cf. Miintzing, 1030), 
hence t his phenomenon is to be expected in. 
all such forms. This lows been now studied 
and described in detail by several workers 
in different, materials : Lawrence (1920-31 a 
and h) ; Darlington and Moffett (1930); 
Moffett (1031); Meurman (1033); Wanscher 
(1031 ) ; liustafssou (1035 a) ; Matsuura (1035); 
l tcilborn ( 1 035-30) ; Oateheside (1934) ; 
Dates (1035); Sakai. (1035) ; Alam (1030), 
Recently Ileilborn (.1030) points out that lie 
had already observed such associations in his 
studies on Uarex (Heilbom, 1921) where he 
had n.1 so suggested that “ this should prob- 
ably bo regarded as an. expression of affinity 
between homologous gemini which arrange 
I hemselves in short rows of generally 3-5. 55 
lie now thinks that “secondary association 
of chromosomes results from the action of the 
forces of nuclear di vision upon chromosomes 
of different size and mass," and lie thus 
generalises, on insufficient grounds, that the 
chromosomes of equal size are associated 
irrespective of homology. Moreover, the 
presence of secondary pairing among chromo- 
somes of unequal size, observed (Bichharia, 
1035 a and h) is probably in direct contradic- 
tion to ‘lioilborn’s hypothesis, while the 
theory of secondary pairing allows such 
associations. 

So far this phenomenon has been used only 
to determine the primary basic chromosome 
number, and has been shown to occur among 
bivalents which arc morphologically the 
same. In our investigation ( Riehharia, 1935 
a, and b) on four Brassica species, viz., 
/>. olcracca (u 9), 1>. chincnsis (n =10), 
H. pet: incus is (a .^10), B. Rapa (n = 10) and 
Raphanus satimts (n = 9) associations among 


suggested that such a condition 
may be clue to certain structural rearrange- 
ments of chromosome parts, such, as 
segmental interchange, fragmentation, trans- 
location, etc., besides reduplication. Under 
these circumstances it will not be possible to 
disclose correctly the primary basic number 
in such forms. If such a hypothesis of 
“structural rearrangements" in explaining 
the secondary associations in these forms 
is correct it should be possible to detect such 
phenomena genetically. For example. Muller 
(1030) has shown in Drosophila that the 
translocations do to some extent influence 
the segregation of chromosomes, etc. It 
is quite probable that as a result of some 
sort of genetic balance or mutation primary 
pairing forming ring or chain does not occur 
in these forms and this relationship is shown 
only in the form of secondary associations. 
It is interesting to point out that Afify (1933) 
observed secondary pairing' in Lycopersicum 
esculcvitunh x £. racemigerum but not in the 
parents. He gives the following explana- 
tion for such a behaviour (p. 236). “It 
may be suggested that this secondary 
association in the hybrid is the result of 
the lack of sufficient homology between 
the chromosomes of the two parents. 
In other words, the homology between the 
corresponding 12 chromosomes contributed 
from each parent is not as strong as in the 
pure species. Consequently there is not a 
satisfactory primary association at the pro- 
phase of meiosis, and to fulfil their capacity 
for further pairing, they pair at metaphase 
through secondary association." lie also 
points out some objections to the soundness 
of this explanation. The same behaviour 
may be explained on the following assump- 
tion : “Let us represent two chromosomes 
from each gametic set by AaB, CcD and AaD, 
CcB respectively. It is evident that under 
these circumstances no secondary association 
will occur in the parents but in the hybrid 
the two bivalents with the constitution 

AaD ancJ CcB wou ^ form secondary pairing 

because of the presence of common B D.” 
Heilborn (1936), however, suspects that the 
secondary association observed in this case 
may be due to bad fixation, which is hardly 
true. 
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This phenomenon is not confined to 
bivalents only. Whenever univalents fail 
to pair at prophase, possibly due to weak 
homology, they form secondary associations at 
I metaphase. This has been observed in 
swede x turnip cross by Catcheside (1934). 
Triploid Pyrus minima (2 n — 51) by Moffett 
(1931), Taraxacum by Gustafssan (1934 
a and b) and in Eaphanus x Brassica hybrids 
by Eichharia (1936 a). 

It is held that secondary associations 
possibly do not affect segregation. But it 
is worth noting what happens in male 
Drosophila where crossing-over does not 
occur (especially see Darlington, 1934). Here 
ckiasmata are not formed and the chromo- 
somes are seen secondarily associated followed 
by regular segregation. It may thus be 
suggested that it is quite possible to expect 
similar behaviour with some secondarily 
associated univalent pairs as well. 
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A Forgotten Authority on Lac Cultivation. 

By S. Mahdihassan. 


T HE late Prof. Lefrov 1 once observed 
that the Indian lac experts do not 
seem to know anything of what is being 
done outside India. Unfortunately, it can 
as well be said that they do not even know 
all that has been published in India. An 
interesting publication on lac cultivation 
has not been referred to in the subsequent 
works on the subject, including the most 
recent book by Glover 2 and the Bibliography 
on Lae, published by the Lac Research 
Institute, Ranchi. 3 The forgotten Report is 
entitled, “ A note on the cultivation of lac 
in Jangipur Subdivision of Murshidabad,” 
by Romesh Chander Sirkar, dated 10th 
April 1904. It may be pleaded that the 
above publication contains nothing of im- 
portance ; and, if so, it only reveals lack of 
appreciation of an important phenomenon 
to which I have devoted more than one 
publication. 4 5 

The variations among lac crops have been 
attributed to the mysterious effect of the 
weather. On the contrary I have explained 
how the yield regularly differs from locality 
to locality and from season to season, when 
we consider the following chain of factors : 
Excessive soil moisture, dilution of plant 
sap, increase in water content of eggs 
before fertilisation, preponderence of males 
in the next generation, the ultimate poor 
yield of the lac crop. At Ranchi they tried 
to verify such observations, without, how- 
ever, mentioning any of my publications, 
and commented as follows : *'*' An experi- 

ment was carried out to discover whether 
moisture was a factor governing male to 

female ratio Experiments so far have 

not shown moisture to be this factor.” 6 
(Italics are mine.) 

Ranchi is apparently not so forward as to 
form an exception to Holdaway’s 6 remark, 

“Little attention has been given to 

the effect of humidity on insect populations.” 
From his owm experience he has been able 
to state, Sex ratios of adults derived from 
parents or from eggs which had been main- 


1 Pidance's Report cn Lac-refining Hyderabad Deccan 
930. 

2 A Practical Manual of Lac Cultivation, Ranchi, 1931. 

3 Bibliography of Lac, 1933. 

4 Proc. Roy. Acad . .5V. . Amsterdam, 1933, 38, No. 3. 

5 Ann. Rep. Lac Res. Inst., Ranchi, 1930, 30. 

6 Ecological Monographs , July 1932. 2, No 3, p 268. 


tained at respectively different moisture 
conditions were different In this con- 

nection it is of interest to recall Mahdihassan’s 
results, published in 1924 and 1920, on the 
change in sex ratios of lac insects to moisture 
condition associated with the season.” 

Granting that soil moisture does ultimately 
produce a progeny rich in males, a dry loca- 
lity would produce good quality brood lac. 
Likewise in a large geographical area with 
elevated lands or hills with a well-drained 
subsoil would produce good brood lac, 
while the plains, rich in subsoil moisture, 
would be producers of inferior quality. 

Sirkar considers, cc the local insects (from 
the plains of Murshidabad) of a .rather 
delicate nature,” for they apparently die in 
numbers and thus the surviving members 
can only produce little lac. Wliat he 
actually observed was a small survival ratio 
in the colonies of local origin, with a groat 
deal of space separating isolated females and 
this space was imagined to he due to the high 
death rate among the female larva*. On 
the other hand what he considers as the 
hardier insect, he “ procured from Salgara- 
Pahar and Dumka-Pahar, i.e from the 
hilly tracts in the Sontlial Parganas, and 
introduced ” them on his experimental 
trees. He adds, “ Both the Pahari insects, 
i.e., insects produced from the hill tracts 
and the local insects, were inoculated on the 
branches of the same trees.” His experi- 
ments showed, **' the Pahari insects were 
hardier (with a smaller death rate) and a 
little later in maturing than the local one.” 
He finally writes, “ f thought it better to 
inoculate both the varieties on the branches 
of the same trees and watch the result. . . . 
The Pahari lac incrustations were found to 
grow thicker than the local ones (from the 
plains). The Pahari insects deposited a 
layer, about one-fourth inch thick, of in- 
crustation all round the upper three-fourth 
part of each branch, and thereby vieldcd a 
greater quantity of lac; while the local 
insects produced thinner deposits at inter- 
vals all along the branches.” 

A few comments are necessary to explain 
the importance of Sirkar’s observations 
somewhat naively expressed. 

1. He established a difference of qualitv 
m broodlac derived from an elevated locality 
and from the plains. This is a fact. 


K 
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2. The broodlac from the hills gave rise 
to a generation which matured later. This 
can be explained as due to a greater ratio of 
females and the consequent competition for 
food, hence the slower rate of maturity ; this 
difference, as Sirkar himself remarks, was 
not great. 

3. Insects from the plains produced 
deposits thinner and at intervals. When 
a young colony with a preponderence of 
males is observed in the first larval stage, 
the colony appears densely populated. Two 
months later the males have emerged and 
the relatively few females appear scattered 
or isolated. The impression, and only an 
impression, is left that many female larva? 
have died meanwhile, accounting for the 
empty gaps. By the time such a generation 
is fully developed the encrustation is thin 
and at intervals, as observed by Sirkar. 

4. Brood lac from the hills gives an 
encrustation which envelopes three-fourths 
around a twig. When a twig is growing 
horizontally and it is most intensely popu- 
lated by a lac colony it is never all around 
the twig ; only the undersurface and the 
sides are covered, or if a cross-section is taken 
the lower three-fourths of the circumference 
would show larval settlement. When such 
a colony has lived long enough to complete 
its life cycle, the piece of sticklac, held in 
hand and examined for the encrustation, 
would show the upper three-fourths of the 
twig, in section, covered with lac, as Sirkar 
remarks. The important point to observe 
is that the colonisation was as intense as it 
could possibly be, which means, the genera- 
tion derived from broodlac sent from the 
hills had a high ratio of females. 

It would be seen that all remarks and 
observations made by Sirkar are accurate in 
themselves and become perfectly intelligible 
only when we consider them as extended 
effects of a preponderence of females in the 
progeny derived from broodlac of a hilly 
locality, and there appears no reason to 
assume that the insect there was in 
any way hardier or different in variety. 

Hautef euille, 7 unbiassed by any precon- 

7 Retort on Lac and Its Industrial Treatment , Hyde it. 

ad, Deccan. 1924. 


ceived ideas, acutely observes, “ In Upper 
Tonkin, Gajanus (plants) intended for the 
production of sticklac and especially for 
insect reproduction or for broodlac is found 
in very suitable localities, somewhat ele- 
vated.’ 5 The suitable locality is the elevated 
locality, naturally with a soil having excellent 
drainage. He likewise says the reverse 
condition is not good for lac propagation : 
££ Gajanus plantations which receive colonies 

of insects need good alluvial soil which 

is not too moist.” The moist unfavourable 
locality would correspond in Sirkar’s experi- 
ments with the “ plains”. Sirkar also ob- 
served trees were growing ££ along the banks 
of rivers ” and elsewhere liable to ££ occa- 
sional inundation ” ; apparently he never 
dreamt of utilising these trees for lac propa- 
gation for he never mentions them in con- 
nection with his observations on lac culti- 
vation. 

In order to extend lac cultivation in 
Indo-China 7 experiments w T ere undertaken 
with broodlac procured through “ coolies 
living in the mountainous regions.” These 

££ mountaineers came at much expense 

with brood-sticks and had been travelling 
for six days.” It is apparent the broodlac 
from the hills must have an established local 
reputation, for otherwise it is difficult to 
imagine why it was not procured from a 
locality in the plains, which might also 
have been nearer. 

In this connection I may add that Nichol- 
son 8 reviewing different opinions with regard 
to elevation affecting lac cultivation, writes, 
“ all the evidence in my opinion goes to show’ 
that elevation per seis a physico-geographical 
factor of no importance.” By elevation 
w T hich effects lac cultivation is to be under- 
stood that which is expressed in the contour 
of a land and in the movement of subsoil 
water ; that which is measured in height 
above sea-level has naturally no bearing on 
it. Sirkar was thus the first to show experi- 
mentally that broodlac from a drier elevated 
locality is better than that obtained from the 
plains with a greater subsoil moisture. 


s Indian Forester , 1925, 51 * 
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Density of Calcium and Hydrogen at 
Different Levels in the Sun. 

A photometric study of some of the promi- 
nent lines in the sun’s spectrum at different 
points of the sun’s disc has been carried out 
at the Kodaikanal Observatory. 

As the sun’s limb is ajiproached the path 
of light through the reversing layer becomes 
more and more inclined to the vertical in 
the sun, but we find that the change in the 
contours of solar lines is quite different from 
that of terrestrial lines, such as the B band, 
as the path through the earth’s atmosphere 
becomes more and more inclined to the 
vertical. In the latter case, the residual 
intensity at every point of the contour 
decreases with increased inclination of the 
path to the vertical, and the equivalent width 
correspondingly increases ; whereas in the 
case of the solar atmosphere the residual 
intensity increases as the limb is approached, 
and the equivalent width correspondingly 
decreases. 

This characteristic difference in the behavi- 
our of solar and terrestrial lines in relation to 
the inclination to the vertical of the path 
through the atmosphere is due to the fact 
that in the case of the sun’s reversing layer 
the photospheric background of continuous 
spectrum comes from a higher level as the 
limb is approached. The change in the 
contour of solar lines is a combination of 
two opposite effects (1) an increase in the 
number of absorbing atoms due to the 
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increased length of path through (he atmo- 
sphere as the inclination to the vortical 
increases, and (2) a decrease in the number 
of absorbing atoms as the effective level 
of the photosphere becomes higher. The 
first effect can be allowed for by geometric 
considerations, so that- the change in the 
contours of solar lines can bo used to measure 
the second effect. Hence we can measure tin* 
number of atoms lying above different levels 
in the sun, and consequently also the number 
of atoms between these, /levels. We have 
deduced in this way, the following values 
for the number of atoms per ein. : * at different 
levels in the sun:— 


Height above 
photosphere 

N uni 

Ca 

her of atoms jj 
' 

('a 1. 

•cm* < m. ;; 

n 

(2 quantum) 

0 to 136 km. 

11-3 Xl0 a 

:M5tSXl() ,f 

(>• 13 X 10 s 

0 to 287 km. 

9*05 X 10 s | 

3-40X ll) 1 1 

3-01 X 10 s 

136 to 287 km. 

G -95 x10 s 

2-55 X 10 1 1 

2- 01 X 10 s 

0 to COO km. 

5-2 X 10 s 

1-7 XIO 11 

2*0 X10 S 

287 to COO km. 

1 • 6 x 10 s 

0-4 XIO 11 

0*2 X10 B 


The electron pressure is about 2 x 10“ 6 
atmospheres at all these levels. 

Although the number of H atoms in the 
2 quantum state has been determined with 
reasonable exactness, it is well known that 
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the number of II atoms in the 1 quantum 
state in the sun is a matter of great uncer- 
tainty. Consequently the proportion of the 
metallic constituents of the sun is also very 
uncertain. Our results show that the propor- 
tion of calcium atoms is of the order of 0 *6 per 
cent, of the total number of atoms present, 
a value about 10 times greater than Bussell’s 
estimate. 

Further details of this work are being 
published in Kodaikanal Observatory 
Bulletin No. 109. 


T. Boyds. 

A. L. IS Alt AY AN. 


Kodaikanal Observatory, 
November 1.8, 1936. 


On the Constitution of Ayapin. 

The isolation of pure ayapin from the 
leaves of Eupatorium ay a/p ana , Vent, and its 
identity with 7-methoxycoumarin have 
already been reported by Bose and Boy. 1 
The second crystalline constituent, obtained 
from the same source and named ayapin, 
melts at 219-20°. It imparts to concentrated 
sulphuric acid a sky-blue fluorescence. 
Ayapin was found to be free from methoxy 
groups but the presence of methyl enedioxy 
group was indicated. Its analyses agreed 
with the formula C l0 H 6 O 4 . Beduetion with 
sodium amalgam in faintly acid medium gave 
a dihydro-compound, m.p. 175-177° which did 
not any longer show fluoresence in concen- 
trated sulphuric acid. Treatment of ayapin 
with bromine followed by alcoholic alkali 
gave an acid, m.p. 269-71° (with evolution of 
gas) which is evidently formed as a result of 
coumarin-coumarilic acid rearrangement. We 
suspected ayapin to be a methylenedioxy- 
coumarin, and this supposition has been 
confirmed by a synthesis of ayapin from 
6 : 7-dihydroxycoumarin by methylenation. 
The identity of the synthetic 6 : 7 -methylene - 
dioxycoumarin (I) with ayapin has been 

0 /\/v 

°\/\/ co 

o 



established in the usual manner, 
the authors are aware, ayapin L 
instance of a methylenedioxycouma^. 
in nature. 

P. K. Bose. 
S. K. Ghosh. 


Chemistry Department, 
University College of Science, 
Calcutta, 

November 20, 1936. 

1 /. Indian Chem . Sac., 1936 , 13 , 586 . 


Dehydrogenation and Ring- 
Transformation of Spiro-Hydrocarbons. 

By an extension of the method developed by 
the author for the synthesis of spiro-hydro- 
carbons 1 , 1, 2, 3, 4-tetrahydrophenanthrene- 
2, 2-spiro-cyclopentane (IT ; B = H) and 
its 9-methyl derivative (IV : B = Me) have 
been synthesised. And similar to the obser- 
vations made in that paper, these spiro- 
hydrocarbons were found on selenium 
dehydrogenation to be converted by ring- 
transformation into chrysene and 6 -methyl 
chrysene respectively. 

The steps that led to the syntheses of these 
two spiro-hydrocarbons were as follows : 
The anhydride of cyelopentane-l-carboxy-1- 
acetic acid reacted with naphthalene in 
presence of anhydrous aluminium chloride 
with the formation of aa-cyclopentane-/J-l- 
naphthoyl-propionic acid (I ; B = H) 
(m.p. 40-141°) and aa-cyclopentane-/3-2- 

naphthoyl propionic acid (m.p. 191°). The 
former on reduction by the Clemmensen 
method gave aa-cyclopentane-y-1 -naphthyl 
butyric acid (II ; B = H) (m.p. 108-109°) 
which was cyclicised with 85 % sulphuric 
acid to 1-keto-l, 2, 3, 4-tetra-hydro phenan- 
threne-2, 2-spiro-cyclopentane (III ; R-~ H) 
(b.p. 215°/6 mm.). This spiro-ketone was 
reduced by the Clemmensen method to 
the spiro-hydrocarbon 1, 2, 3, 4-tetrahydro- 
phenanthrene-2, 2-spiro-cyclopentane (IV , 
B = H), and the latter on selenium dehydro'- 
genation at 300-350° gave only chrysene 
and no trace of benzanthracene could be 
detected. It may be noted here that both 
phenanthrene and anthracene were obtained 
by the selenium dehydrogenation of 
1, 2, 3, 4-tetrahydronaphthalene-3, 3-spiro- 
cyclopentane. 1 
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In a similar manner aa-cyclopentanc-j8- 
(4-methyl)-l-naphthoyl-propionic acid (I ; 
E = Me)(m.p. 176-177°) was obtained from 
a-methyl napthalene and the anhydride of 
cyclopentane-l-corboxy-l-acetic acid. The 
methyl ester of this keto acid was reduced by 
the Clemmensen method to aa-cyclopentane- 
y-(4-methyl)-l -naphthyl butyric acid (II ; 
E = Me) (m.p. 112°), which on cyclisation 
with 85% sulphuric acid gave 9-methyl- 
l.-keto-l, 2, 3, 4-tetrahydrophenanthrene-2. 2- 
spiro-cyclopentane (III; B = Me) (m.p. 97°). 
This spiro-keto compound on Clemmensen 
reduction yielded the spiro-hydrocarbon 
9-methyl-l, 2, 3, 4-tetrahydrophenanthrene-2, 
2 -spiro -cyclopentane (IV ; E = Me) (m.p. 
69-70°). On dehydrogenation with selenium 
at 300-350° it gave 6-methyl chrysene 
(m.p. 152-53°) (V; E ==Me). 

The experimental details will shortly be 
published elsewhere. 

S. C. Sen Gupta, 

Chemical Laboratory, 

Presidency College, Calcutta, 

December 7, 1936. 

1 /. Jnd. Chem. Soc. , 1934 , 389 . 


Individuality of Ascorbic Acid 
Oxidase. 

Besides the oxidation of ascorbic- aei<l h 
peroxidase systems, 1 * 2 the presence in plat 
extracts of a specific enzyme capable, of ox 
dising ascorbic acid has been assumed h 
different workers. 3 ’ 4,15,0 As such plant e: 
tracts are not free from peroxidase,— thou^ 
Tauber cl al.f do. not refer to this point- 
circumstantial evidence was obtained, pr 
viously by the author 0 to show that II 
peroxidase accompanying ascorbic acid ox 
dasc in drumstick, M or Inga pterygospernh 
had no role in the oxidation of ascorbic*. aci< 
As a peroxidase-free ascorbic add oxidai 
alone could speak for its individuality, 
preparation of such an enzyme has now bee, 
obtained, after careful search among differei 
plant materials, in the press juice of tin* inn< 
pulp of cucumber, Cucumls sativus . This jui< 
was found to oxidise ascorbic acid rapid! 
(Table I) under optimum conditions 0 ai: 
was free from peroxidase systems as test* 
with the usual substrates and H .Oo and wil 
starch-iodide (Table II), 
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Table I. 

Ascorbic Acid Oxidase Activity of the Press 
J uices of the Bind and Inner Pulp of 
Cucumber. 

Enaction mixture : 0 *5 mg. ascorbic acid in 
a total volume of 5 ml. at pH 5 -3 and 
room temperature (25° C.). ___ 


mg. ascorbic acid oxidised in 5 minutes by 


No enzyme (control) 

0*5 ml. rind juice 

0*5 ml. pulp juice 

0-0 

0*56 

0-57 

Table II. 


Peroxidase Activity (Bach and Chodat 7 ) of the 
Press Juices of the Bind and Inner Pulp 
of Cucumber. 


Recation mixture 

Ml. iodine 
( = N /200 
Na 2 S 2 0q) 
liberated 
in 3 mins. 

5 ml. starch— iodide 7 + 0-5 ml. EioO., (0*3%) T 
+0*5 ml. II 2 O 

0-41 

5 ml. starch— iodide+0*5 ml. H 2 O 2 (0-3%) 
-1-0-5 ml. pulp j uice 

0*39 

5 ml. strarch-iodide+0-5 ml. H 2 O 2 (0*3%) 
+ 0*5 ml. rind juice 

1-59 

5 ml. starch — iodide + 0* 5 ml. H 2 O + 0*5 ml. 
rind juice 

0-00 


Tlie peroxidase which cucumber is known 
to contain was located in its rind, the press 
juice of which was also as active as that of 
the inner pulp in oxidising ascorbic acid 
(Table I), suggesting an even distribution of 
ascorbic acid oxidase in the pulp and the 
rind of cucumber. As the correctness of this 
suggestion rested on the inability of per- 
oxidase of the rind to oxidise ascorbic acid, 
it was shown that the rind juice did not 
contain a peroxide (Table II, which, besides, 
gives peroxidase activity), a complement 
necessary for the oxidising action of peroxi- 
dase. Hence the capacity of even the rind 
juice to oxidise ascorbic acid is due to the 
specific oxidase and not due to the co-exist- 
ing, but incomplete peroxidase. 

Thus, ascorbic acid oxidase is individual- 
istic and can occur either alone, or mixed 
with peroxidase (or other oxidases). So, 
wherever a peroxide-free enzyme system, 
capable of oxidising ascorbic acid is en- 
countered, it appears safe to assume^ in 


general, the presence of a specific and indi- 
vidual ascorbic acid oxidase. 

M. Suinivasan. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

December 4, 1936. 

1 Szent-Gybrgyi, Biochem . /., 1928, 22, 1387. 

2 Szent-Gyorgyi and Vietorisz, Biochem. Z 1931, 233, 
236. 

3 Szent-Gyorgyi, J. Biol. Chem ., 1931, 90 , 385. 

4 Zilva, Biochem. 1934, 28, 663. 

5 Tauber, Kleiner and Mishkind, J. Biol. Chem., 1935, 

110 , 211 . 

6 Srinivasan, Cur>\ Sci 1935, 4 , 407. 

7 Each and Chodat, Berichte , 1904, 37, 1342. 

The Non-Protein-Nitrogen of Milks. 

Milks from different species of animaLs are 
known to contain an appreciable amount of 
the Non-Protein-Nitrogen (N.P.N.) fraction 
probably influencing their nutritive value- 
in three ways : (1) affecting the peptisability 
of the proteins, (2) influencing their digesti- 
bility and (3) supplementing any deficiencies 
of the associated proteins. A study of this 
fraction is therefore of considerable interest. 

The results presented in this communica- 
tion relate to the partitioning of the N.P.N. 
fractions of the cow T and ass milks by the 
Van Slyke’s method and to the estimation of 
the urea and arginine contents by the applica- 
tion of enzyme methods. 

Table I. 

Percentages of Total Nitrogen. 



Ass Milk 

Cow Milk 

Melanin 

7*02 

6*03 

Amide N 

15*5 

12-56 

N on- basic N : 



Amino N . . 

50*14 

52*00 

Non-amino N . .j 

2*76 

1-65 

Basic N 

25*84 

29-15 

Total . . i 

101*26 

101*49 

Arginine (Van Slyke) . . 

17 *59 

11*53 

,, (Enzyme) 

7*15 

7*33 

Urea (Total) 

21*21 

20*29 


The results presented in Table I do not 
reveal any significant differences between the 
composition of the N.P.N. of cow and as§ 
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milks. The higher values for amide are due 
to the partial decomposition of urea under the 
conditions of acid hydrolysis of the N.P.N. 
The actual values for amide, after correcting 
for the presence of the urea are respectively 
2.0. 1.06 for cow and ass milks. The 
discrepancy between the values for arginine 
by enzyme and alkali methods can also be 
attributed to the residual urea present in the 
hydrolysate. It will be seen that as in the 
case of N.P.N. of pulses, 1 the arginine values 
obtained by the alkali method are distinctly 
higher and in the case of milk N.P.N. the 
higher values are due to partial hydrolysis 
of urea by alkali. 

KAMALA BHAGVAT. 
Department of Biochemistry , 

Indian Institute of Science, 

Bangalore, 

November 6, 1936. 


1 Curr.ScL, 1936, 4, 651 ; Biochem . 1936, 30, 1416. 


A Note on the Mydriatic Effect of 
Cocaine in Cat's Eye and Its Differen- 
tiation from the Atropine Group of 
Alkaloids. 

Cocaine, like the atropine group of alkolids, 
produces mydriasis in cat’s eyes, hut it 
was found that a -watery solution of cocaine 
hydrochloride of a strength less than what 
is represented hy 0.025 nor cent, solution of 
cocaine base had no effect in the cat’s eye 
even on repeated applications, whereas a solu- 
tion equivalent to 0.025 per cent, of cocaine 
base reacted in the eyes of some cats, but 
produced no effect in those of others. The 
dilatation was noticeable in shade, but not in 
the sun or strong light. 0 . 05 ml. of 1 per cent, 
coc ine solution caused moderate dilata- 
tion in an hour as seen in the shade. In the 
presence of strong light the pupil contracted 
to a certain extent, but slight dilatation 
was still perceptible. In this respect cocaine 
differs from atropine, which reacts in the 
cat’s eye more definitely in strong light. 

0.025 per cent. (1 : 4000) of cocaine solution 
may be considered as the lowest which is 
capable of producing a mydriatic effect in 
cat’s eyes, whereas a considerably weaker 
solution (1 : 130,000 according to Donders : 
Otto “ Ausmittelung d. Gifte,” 6te AuflL, 
73) of atropine gives positive mydriatic 
reaction in the cat’s eye. 

Another point of difference is that a weak 
solution of cocaine (less than 0.025 per cent.) 


does not, unlike weak atropine solutio 
cause a cumulative effect in the eyes of 
cat on repeated applications. 

It has been found that a drop of O.Oi 
per cent, cocaine solution gives a positr 
permanganate reaction on a slide (cf. Hanki 
Analyst , 1911, 2) if applied in the presem 
of a drop or two of N/25 HC1, special 
when the liquid dries up. 

This investigation was carried out unci 
the facilities kindly afforded to me 1: 
Mr. D. N. Chatterji, b.a., b.sc., f.i.c., tl 
Chemical Examiner to Governments of tl 
United Provinces and C. P., in his laborator 

I am greatly indebted to him for his kir 
permission to send this paper for publicatio 

K, E. Ganguly. 

Government Laboratory, 

Agra, 

October 12, 1936. 


Megasporogenesis and Embryo-sac Form; 

tion in Two Species of Meliacese. 

No previous work has been done on tl 
morphology of Meliacese. For the first tin 
two species of the Meliacese - — Cipadesi 
fruiticosa , Bl., and Melia azaderach Linn 
have been worked. 

The archesporium consists of a group < 
cells, hypodermal in origin and easily reco^ 
nised before the integuments are differed 
tiated {Melia, Fig. 1 ; Cipadcssa , Fig. 1). 



Figs. 1 & 2 f 
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The archesporial cells cut off parietal cells 
and later are found deeply situated in the 
nucellus. Most of them degenerate, and the 
functional megaspore mother cells are easily 
recognizable by their large size and big 
nuclei ( Meiia , Fig. 2). 

After the meiotic divisions, a linear tetrad 
of cells is formed in Meiia while Cipadessa 
shows a T-shaped Tetrad of which the 
cha-lazal megaspore develops into the embryo- 
sac (Fig. 2). It is interesting to find in 
Meiia any member of the tetrad irrespective 
of its position becoming the functional 
megaspore. 

Though only a single megaspore functions 
to give rise to the female gametophvte 
ultimately, cases have been seen where two 
.of the megaspore -mother cells develop 
simultaneously . 

In Meiia , Fig. 3 shows two megaspores, one 
developing into a two -nucleate embryo -sac 
and the other into a uni-nucleate one. 
Fig. 4 shows a linear tetrad and a binucleate 
embryo-sac each having developed by different 
megaspore mother cells. Fig. 5 shows one 
developing into a four -nucleate embryo- sac 
and the other into a binucleate one. Finally 



. only one embryo-sac is found in each ovule, 
the others degenerate gradually. 

In Cipadessa two megaspore mother cells 
have been found to develop up to the first 
meiotic changes. 

The mature embryo -sac is typically eight 
nucleate in both Meiia and Cipadessa. In 
Meiia the micropylar end is broad and the 


antipodal is narrow (Fig. 6). The synergidg 
are equal to the egg in size which is situated 



between them and take a dark stain. The 
polar nuclei have already fused producing 
a large fusion nucleus and antipodals show- 
signs of degeneration. 

The same holds good in the case of Cipa- 
dessa also except for the fact that the svner- 
gids are more massive and beaked. Unlike 
Meiia the identity of the two polars are not 
still entirely lost in the fusion nucleus. The 
antipodals here also show r signs of degenera- 
tion (Fig. 3). 

Meiia. Cipadessa . 


Fig. 1. 

X 

450. 

Fig. 1. X 630. 

Fig. 2. 

X 

450. 

Fig. 2. x 900. 

Fig. 3. 

X 

900. 

Fig. 3. X 900. 

Fig- 4. 

X 

900. 


Fig. 5. 

X 

900. 


Fig. 6. 

X 

900. 

S. G-. Karasijihachar. 


Department of Botany, 
Central College, 
Bangalore. 
’November 1936. 


Deciduous Sessile Spikelets in 
Sorghum. 

In cereals persistent spikelets are a necessary 
economic equipment. An absence of deci- 
duous spikelets characterises economic varie- 
ties ; but the degree of persistence might 
vary. Deciduousness is a characteristic of 
the wild relations of cultivated cereals. 
This deciduousness may he of two kinds. 
In Aegilops , Avena> Eordeum , Secale , and 

r 
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Triticum 1 spikelets shed owing to the fragile- 
ness of the rachis which snaps off and sheds 
down the spikelets with bits of rachis 
attached. In Rice 2 there occurs a shedding 
of the spikelets alone, consequent on the 
formation of callus at the place of articula- 
tion. 

In sorghum with its usual single stalks 
and single heads, the problem of shedding 
is a serious handicap in economic varieties. 
Most cultivated sorghums are devoid of 
this defect so that persistent spikelets are 
the rule. The spikelets of sorghum are 
pedicelled or sessile. Pedicelled spikelets do 
not usually bear grains. In most cultivated 
varieties pedicelled spikelets are deciduous 
but in some they persist. This character 
has been used by Snowden 3 to differentiate 
varieties. Deciduous sessile spikelets are 
confined to wild sorghums (series Spontanea). 
In Sorghum halepense (Linn.) Pers., 8. 
arundinaceum Stapf., and S. virgatum Stapf., 
the sessile spikelets drop off due to callus 
formation at the articulation between the 
pedicel and the base of the spikelet. In 
8. sudanense Stapf., the pedicels snap. This 
character of shedding through callus forma- 
tion of the snapping of pedicels has been 
used by Coleman 4 to help farmers in Australia 
to separate 8. halepense from 8. sudanense . 
Snowden 3 records the fact that in Africa the 
wild races with shedding spikelets freely 
intercross with cultivated varieties. lie 
refers to the practice prevalent among the 



Persistent Deciduous 


farmers there, of vigilance in the eradication 
of such natural crosses. One of these 
wild African shedding types M. S. MSI was 
received at Coimbatore through the courtesy 
of Kew. This type was like cultivated 
sorghum till heading and betrayed its 
wildness only at the milky stage when the 
sessile spikelets started shedding. At matu- 
rity all the pedicelled spikelets had shed and 
of the sessile spikelets all but a. few had 
done so. The pedicels of tin* shod spikelets 
had a cup-like depression at their ends into 
which the base of the spikelols had lifted 
(vide illustration)- An examination of live 
earhoads showed that from 7 to 12 percent, 
of the sessile spikelets remained attached 
to the earhoad. The rest had shed. This 
habit of shedding persisted in the next 
and subsequent years. In t in 1 year 193 1 
natural crosses with neighbouring cultivated 
varieties were, spot (km I among the wild 
population. Those crosses had persistent 
spikelets. Three of these were sown and 
all of them segregated as follows : 

Selection .No. Spikelets 

N on-shedding Shedding 


A. S. 3088 

. Id 

I I 

„ 3980 

. 09 


„ 3990 

. r>3 

IS 

Total (observed) 

. ms 

fit 

Calculated 3 : 1. 
x 2 -:-or>i 

. ioo.r> 

V : o *s 

5f> . f> 

It will be noted that the 

shedding 

ehara 


has proved a simple recessive to the mm- 
shedding character. The gone responsible 
for shedding has been designated .s7/. Sit 
produces the normal non-shedding sessile 
spikelets. 8h is a simple dominant to sh. 

(1. N. IvANd ASW AMI A V V A NO \K, 

V. Paniuiranoa Hao. 

B. w. X. PoNNAIYA. 

Millets Breeding Station, 

Coimbatore, 
tiepkmibe.r 21, 1930. 


1 Malsimra, II., A /UMiogni p/ucaf Monograph of Plant 
Genetics , (1900-20), 1922. 

2 Yoshito Yamasaki, Jap J. /*>/., 1928, 4, Abs. 2AI. 

3 Snowden, J he ( ult nutted AY uys of Sot y/A u /u , 1920. 

4 Coleman, Queensland AgrL Jour ., 1920, 45, 002. 
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Albinism in Eleusine indica Gaertn. 

The occurrence and inheritance of albinism 
in ragi, Eleusine coracana Gaertn. have been 
reported. 1 Two factors Cj and C 2 either 
alone or together are responsible for 
production of chlorophyll on the plant. A 
similar experience has been met with in 
Eleusine indica Gaertn. In some importa- 
tions of ragi (called the African millet) 
from Africa, there were mixtures of Eleusine 
indica plants. A number of these plants 
were isolated and grown. Of these seven 
threw albinos. Counts taken showed that 
in every case there was an approximation 
to the 15 : 1 ratio of greens ,to alibnos. 
One of these families E. I. 1 gave 107 greens 
and 11 albinos. All the albinos naturally 
died after about the tenth day. Forty-eight 
selections were carried forward from among 
the greens. Of these twenty-two gave green 
seedlings only. Twelve families segregated 
and gave a 15 : 1 ratio of greens to albinos 
(actual 1230 : 83). Fourteen families segre- 
gated and gave a 3:1 ratio of greens to 
albinos (actual 1904 : 643). These figures 
prove the existence of two factors responsible 
either alone or together for the production 
of chlorophyll in Eleusine indica also. 

G. N. Bangaswami Ayyangar. 

U. Achyutha Wariar. 

Millets Breeding Station, 

Coimbatore, 

October 8, 1936. 

1 Indian Jour. Agr. Sci ., 1931, I (V), 569-76. 


A Note on the Pistillody in Hibiscus 
syriacus, Linn. 

Pistillody of the floral parts like sepals, 
petals, stamens and even ovules is of gene- 
ral occurrence among the Angiosperms, and 
several instances of the kind have been on 
record. 1 Dr. Agharkar has reported a 
case of pistillody of the stamens in Hibis- 
cus esculentis in 1925, 2 wherein he has 
stated that the pistils have open ovary w 7 ith 
one or two ovules, a -well developed style 
and stigma. Kecently several flowers of 
Hibiscus syriacus have been observed to ex- 
hibit this phenomenon of pistillody (Fig. 2) ; 
but whether these are cases of pistillody of 
the stamens is difficult to state on account 
of the unusual position of the pistil on 
the column. Hibiscus syriacus has got a 
staminal tube in the flower, upon which 
stamens are found in whorls right up to the 
end. The staminal tube itself ends in five 



Terminal portion of the column of H. syriacus 
showing clearly the lobes of the staminal tube and 
the point of origin of the pistils. X 8. 


tooth-like lobes just below the stigmatic 
branches, sometimes even touching them. 
Some of these lobes ranging from one to 
three in some flow r ers were found to 'resem- 
ble pistils, not of the normal Hibiscus type 
but of the apocarpous type. The three 
regions of these pistils such as the ovary, 



Fig. 2. 

Photograph of the above showing three pistil and 
their position on the column. X 6. 

style and stigma can be made out very dis- 
tinctly. On account of their close proxi- 
mity to the stigmatic lobes of the flower, 
they appear to arise from the base of the 
stigmatic lobes. In all the cases of pistillody 
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of the stamens that have been record- 
ed so far, such pistils have replaced a func- 
tional stamen on the column. In the 
present case, the position of the pistil is 
different, and it does not replace a func- 
tional stamen. Further, in some cases, the 
pistil appears to be clearly a continuation 
of the connective of a stamen (Fig. 1). The 
pistil in these instances, possesses two func- 
tional anthers on two sides at its base. All 
the pistils observed so far, have ovaries of 
the closed type without ovules. 

As suggested before, this peculiar case 
of pistillody cannot be considered as pistil- 
lody of the stamens for reasons stated above. 
There is, on the other hand, sufficient 
evidence to consider it as the lobes of the 
staminal tube modified unto pistils, with 
mono-carpellary unilocular ovary. In Fig. 1, 
two of the five lobes of the staminal tube 
are modified into pistils, the other three 
remaining quite normal and unmodified. 
Further, the lobes of the staminal tube can 
develop functional stamens on their sur- 
face, sometimes even though they are other- 
wise modified. The fact that in Malvaceae, 
each stamen splits into halves each bearing 
a unilocular anther 3 eliminates the other 
possible explanation from consideration, 
viz the pistil to be taken as the modified 
connective of a stamen situated on one of 
the lobes of the stamenal tube. 

L. NARAYANA BAO. 

Department of Botany, 

Mysore University, 

Bangalore, 

December 4, 1936. 


1 Masters, M. T., Pflanzen Teratologie , 1886. 

2 Agharkar, S. P. , Abstracts of Papers, Ind. Scu Cong ., 
1925, p. 108. 

3 Goebel, K.. Organography of Plants , Eng. Ed., 
1905, pt. 2, p. 536. 


Notes on Floral Monstrosities in Maize 
(Zea mays L.). 

Maize is a very plastic crop displaying a 
great variety of abnormalities already record- 
ed by several workers. li 2> 3 Among the 
cultural lines, last year certain interesting 
cases have come to notice, two of which are 
of special interest, because as far as is known, 
they do not seem to have been described 
before.. Therefore, a short illustrated note 
has. been appended in each case. 


Specimen No. 1. 

In one cultural line about 50 per cent, of the 
plants presented an unusual kind of abnor- 
mality. Such plants terminally bore tassels 
of a peculiar nature (Fig. 1) bent in a 
downwardly direction in the form of an S 
and were prominently marked by the absence 
of husks. The flowers in the spikelets of 
these tassels were all found to be hermaphro- 
ditic. The majority of them had fertile 
gynoeeia but abortive stamens. Only to- 
wards the distal end (as indicated by an 
arrow r in Fig. 1) of the tassel, the situa- 
tion was just the reverse, vb., the gynumia 
were abortive and the stamens were fertile 
possessed of normal viable pollen grains. 
The number of stamens, whether fertile or 
abortive, was three in each Jlower. At a 



Fig. l. 


Zca mays L. A downwardly bent “Tassel” showing 
the well-developed grains; X 1 / 3. 

later stage, however, normal well developed 
balloon-shaped grains wore found to -have 
been developed on the peculiar tassel de- 
scribed (Pig. 1). At the same' time it is 
interesting to note that the cobs situated 
laterally on plants hearing such tassels 
externally looked quite norm at but on 
removal of husks, they wei’e found to be 
completely devoid of kernels or vegetative 
buds. 

Seeds from such abnormal plants have, 
during the present season, given rise in most 
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eases to plants bearing abnormal tassels 
of exactly a similar nature as observed in 
the prececding season. This shows that 
the phenomenon described is genetic and is 
heritable as a dominant character in a similar 
manner as known in certain maize with 
"tassel-seed. 9 ' 41 

Since this was written my attention was 
drawn to the excellent work of Eyster, where 
lie describes 5 a more or less similar type of 
abnormal tassel designated as “ tassel-seed 55 
which has been figured and described as 
bent in a downwardly direction (not like an 
S) alone with a complete absence of stami- 
nate flowers. Moreover, he does not at all 
describe the condition of the lateral cobs on 
the plans bearing the ‘“tassel-seed”. 



Fig. 2. 


Ibid. A head-like cob showing an aggregation of 
vegetative buds. The downwardly hanging leaves 
are the husks (H). X 1/2. 

Specimen TTo. 2. 

In another cultural line five plants were 
found to bear laterally headlike globular 
cobs (Fig. 2), possessed of 8-10 husks 
(Figs. 2-3 H), arranged in two gropns (of 
4-5 each) on either side forming an imper- 
fect covering. On closer examination after 
the removal of the husks, it was found 
that the axis of the cob was shortened 
(Fig. 3 A) bearing a number of vegetative 
buds (Fig. 3 B) in place of grains, There 



in longitudinal section showing the shortened 
axis (A) together with numerous buds (B) 
and the husks (H). X 1. 

was, however, no vestige of the essential 
organs left in them. The individual buds had 
a growing apex surrounded hv small foliage 
leaves. The case appears to "be an extreme 
one. of a complete proliferation of reproduc- 
tive spikelets into potential vegetative 
shoots. 

Eyster has described an abnormal cob 
approaching the condition described presently 
But in his specimen there is a complete 
absence of husks, and the spikelets are 
usually completely sterile with greatly en- 
larged glumes. 6 Xowhere does he make a 
reference to the remarkable presence of 
vegetative buds as seen in my specimen. 

I am very much indebted to Dr. T. C. ST. 
Singh for useful suggestions and helpful 
criticisms and to Bao Bahadur G. K. 
Rangaswami Ayyangar, Millets Specialist, 
Coimbatore, for drawing my attention to 
Eyster’s work. 

B. D. Ganguly. 

Botanical Section, 

Agricultural Research Institute, 

Sab our, 

October 10, 1936. 


1 Bur< t-Davy, J., Maine, Its History , Cultivation and 
Uses , 1914, pp. 78 113. 

2 Schariner, J. H., “Sex reversal and the experimental 
production of neutral tassels in Zea ways,'* Bot. Gaz ., 
1930, 90, 279-98. 

3 Eyster, W. II., “Genetics of Zea ways,” Bihlio- 
graphica Genetica , 1934, Deel 11. (See bibliography 
on pp. 330-53). 

4 Types of maize having lateral and terminal inflores- 
cences bearing exclusively pistillate flowers. ( Emerson ? 
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R. A., “Heritable characters of maize II— Pistillate flowered 
maize plants/’ Jour. Heredity— 1920, 11, 65-76 ; Phipps, 
I. F., “Heritable characters in maize XXXI — Tassel 
Seed 4 /' Jour. Heredity , 1928, 19, 399-413. 

* Eyster, W. H., Ibid., 1934, 221-22, 57-258, figs. 
17 and GO. 

6 Eyster, \V. H., Ibid., 1934, 264, Fig. 69. 


The Antennae of Aleurodidse. 
Observations on the adults of white flies 
have revealed a diversity of structure with 
regard to their antennae, uncommon among 
other families of Bhynchota. The common- 
est form of the antenna is a filamentous 
structure consisting of seven more or less 
imbricate segments bearing fringed sensoria 
and spines. The general arrangement of 
these sensoria and spines is fairly uniform. 
Thus in most species there are two sensoria 
and a spine near the distal end of the third 
segment ; a single sensorium at the distal 
extremity of the fifth segment ; a spine 
about the middle of the sixth segment ; 
and a sensorium with a spine on the distal 
half of the terminal segment (Fig. 1 a). 
Deshpande 1 has observed a more or less 
similar arrangement among the British 
species studied by him. 



f 


Fig. 1. 

Some Indian species show a considerable 
deviation with regard to the form and 
arrangement of these sense organs on the 
antennal segments. To mention a few 
instances, in Dialeurodes eugenii , Maskell, 2 
there are the usual sensoria, but the spines 
are completely absent, being replaced by 
conspicuous, transparent, tubular structures 
opening at both ends. The arrangement of 
these curious sense organs is shown in 
Fig. 1 b. In Dialeurodes trilobitoids , Q and B, 
the spines are paired and blade like, each 
pair arising from the same base ; these 
being present on the third, sixth and seventh 


segments (Fig, lc). In the males of Aleuro- 
trachelus ccerulescens , Singh, the sensoria 
cover the major portion of the third, fifth 
and the seventh segments, and the elongated 
spines appear to form a sort of protective 
covering for them (Fig. 1 d). Among the 
males of Aleurocanthus longispinus , Q and B, 
the corresponding segments are without 
spines, instead of being furnished with a 
complicated series of grooves and ridges, 
the arrangement of which is shown in Fig. 1 e. 
Lastly in Aleurodava complex, Singh, the 
second segment of the antenna of the male 
is highly modified, the third segment arising 
near about its base (Fig. If). 

In certain cases these structures are far 
more developed in one sex than in the 
other ; and in nature males have often 
been observed rubbing their antennae 
against those of a female prior to copulation. 
In such cases there is the probability that 
they function to stimulate the other sex. 
A detailed investigation on these structures 
is being undertaken to see if it can throw 
some light on the causes of these prominent 
structural differences. 

The classification of the group is so far 
principally based on the characters of the 
pupa cases, as the adults are known in 
comparatively very few cases. In the light 
of the above observations, it is obvious, 
that the classification of the family will 
need a drastic revision, when based on the 
morphological characters of the adult, in- 
cluding the structure of its antenna. 

Karam Singh. 

Department of Zoology, 

College of Science, 

Nagpur, 

October 6 , 1936. 


1 Traits. Roy. Ent. Soc ., 1933. 81 , 11S. 

2 Mem. Dept. Agric., 1931, 12 , 25. 


On Certain Abnormalities in the Sacrum 
of Rana hexadactyla. 

The iliosacral attachment in the Anura 
shows some variations, although in general 
the 9th 'vertebra acts as the sacral. Accord- 
ing to G-adow, 1 Pelobates has two sacral 
vertebrae, the 10th and the 9th, a condition 
which is generally regarded as the most 
primitive amongst the Anura. In Pipa the 
sacrum is formed by the 9th and the 10th 
vertebrae, whose diapophyses have fused into 
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extra broad wing-like expansions. Paleobat - 
radius shows a slightly more advanced 
condition, the iliosacral attachment being 
formed not only by the 9th and the 8th 
but also to a certain extent by the 7th as 
well. The most advanced state is found in 
Hymenodiirus in which the ilium has 
progressed so far that it lias effected its 
attachment with the Ctli vertebra. The 
Ranidm are said to be a very stable group, 
the iliosacral attachment in these forms 
being at the 9th. 

In the material under consideration, we 
notice that the iliosacral attachment has 
progressed forwards from the 9th vertebra, 
though the articulation is at the 9th. This 



Fig. 1. 


Ventral view, A = Exit for spinal nerve. Dotted line 
shows position of cartilage. 


has been noticed in more than a dozen 
skeletons of Rana kexadaetyla prepared for 
class use. 

One of these, illustrated here, shows 
certain peculiarities, the urostyle near its 
anterior end having on its right side a small 
foramen, probably an exit for a nerve. 
Here evidently the 10th vertebra has not 
completely fused with the urostyle. The 
centrum of the 9th vertebra has completely 
fused with the urostyle behind, and with 
the centrum of the 8th vertebra in front. 
The exits for the spinal nerves between these 
vertebrae are quite clear and the diapophyses 
are wide apart. The anterior end of the 
centrum of the 8th vertebra does not show 
a clear articular surface — this as well as 
the posterior end of the 7th being very 
rough, showing thereby a tendency for 
fusion. The 6th and the 7th vertebra have 
their centra well fused. Their diapophyses 
are situated very close together, thus reducing 
considerably the size of the foramina for 
the spinal nerves. The- ilia project far in 
front of their articulation with the diapo- 
physes of the 9 th vertebra. We have 
noticed, that in the dried skeletons the 
cartilaginous ends of the ilia shrivel up, 
so that if we allow- for the cartilaginous 
pieces in continuation of the anterior ends 
of the ilia, the iliosacral attachment will be 
seen to approach very close to the diapophyses 
of the 8th vertebra. 

This forward movement of the iliosacral 
attachment has been observed by us, as 
already stated, in a large number of skeletons 
prepared in the laboratory. Further exami- 
nation is being conducted to see if this is a 
tendency tow r ards racial change. 

B. Thirumajlachar. 

T. SUERAMONIA PlLLAI. 
Zoological Department, 

Mysore University, 

Mysore, 

December 4, 1936. 


1 H. Gaclow, Camb. Nat. Hist., 8 (Macmillan & Co.). 
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Annual Recurrence of Rusts in Eastern Russia. 

By B. B. Mundkur. 

(Imperial Agricultural Research Institute , New Delhi.) 


I K regions where barberry is rare and 
Thalictrum is not as a rule attacked 
by Puccinia triticina Eriks, et Ilenn., the 
question of annual recurrence of stem and 
leaf rusts of wheat is rather complex. 
Urediospores being short lived and telio- 
spores unable to infect wheat directly, 
investigators have looked for foci for in- 
fection in regions where either barberry and 
Thalictrum are normally attacked or where 
self-sown wheats occur on which the rusts 
can over-summer or over -win ter as the case 
may be. Dr. Mehta’s investigations con- 
ducted under the auspices of the Imperial 
Council of Agricultural Research have 
thrown considerable light so far as condi- 
tions for annual recurrence in India are 
concerned. In the Amur region of Eastern 
Russia, the question seems to have attracted 
the attention of phytopathologists for some 
years and a report published in 1027 by 
Miss A. A. Shitikova-Eoussakova (The Ques - 
tion of how rust infection is introduced into 
the Amur Region. Material for Mycology 
and Phytopathology. Leningrad, 6, 1927, 
13-47) in Russian has recently become 
available to the writer in translation. For 
the benefit of rust workers in India, her 
conclusions are given below where it will 
be noted that conditions for annual recur- 
rence of rusts on wheat there, are not dissimi- 
lar to those existing in India. 

Miss Shitikova-Boussakova’s conclusions are: 

1. Foci for the renewal of stem and leaf 
rusts in spring do not exist in the Amur 
region because : 

(a) Owing to severe and snowless winter, 
only spring wheats are sown, for 
which reason the rusts do not over- 
winter either as mycelium or as 
spores on the autumn-sown wiieats. 

(b) Indigenous barberry is met with to 
such an inconsiderable extent that it 
does not enter into consideration as 
an alternate host in causing spring 
infection with stem rust. 

(c) Although native species of Thalictrum 
are fairly widespread, they cannor 
ordinarily, owing to dry conditions 
in spring, be assumed to be the 
initial cause of infection with brown 
rust but may only be regarded as a 
factor serving to enhance the infection 
in the course of summer. 


2. According to the data of 1926 the 
part played in spring by the alternate hosts 
(barberry and Thalictrum) in renewal of 
rust in the area of the Amur Experiment 
Station is very small ; there is no barberry 
and the local secidial stage on Thalictrum 
develops very vuakiy in the conditions of 
drought of 1926. 

3. In Forth Manchuria there exist foci 
of over wintering rust, from which the latter 
are introduced by northern wind. The 
first wave of introduction of leaf-rust and 
of its infection of the local wheats is indi- 
cated as having occurred between the 21st 
and 22nd of June. The first wave of intro- 
duction and infection of stem-rust should 
be referred to the interval between the 10th 
and 12th July when winds w r ere blowing 
from the south. 

4. In 1926 the introduction in the area 
of the Amur Experiment Station of the 
spores of stem- and leaf -rusts from the wheat- 
growing districts of Forth Manchuria was 
slight owing to the exceptionally severe 
drought there. 

Only after the lapse of one month from 
the initial importation from the south 
(namely at the end of July) did the uredio- 
spores of P. triticina begin to be carried in 
large numbers by northerly wind : this fact 
is easily explained by the frequent rain in 
localities further to the north and by the 
more intense development there while in the 
south — in Forth Manchuria — drought was 
still persisting and wheat harvest had begun 
much earlier. 

5. Under the condition of drought in 
1926, the flight of urediospores of P. triticina 
and P. graminis Pers.. was small in com- 
parison with that of spores of other species. 

0. A sharp increase in the number of 
spores in the air coincided with the time 
when all the plants w r ere diseased with an 
intensity not below 3 *25 of the 5 marks scale. 

7. The maximum intensity of the flight 
of the spores of P. triticina (as a result of 
the greatest development of rust locally) 
occurred at the x^eriod of c w T axy ’ maturity 
of the grain and the numbers fell off 
sharply towards the time of harvest owing 
to the drying of the leaves. 

8. The maximum flight of spores of P. 
graminis occurred on 9th and 14th August 
after which the number of spores sharply 
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decreased in connection with the beginning 
of harvest. 

9. The late dates in the Amur region of 
sowing oats which are usually heavily in- 
fected with .stem rust canses a rise in the 
curve indicating the intensity of the flight 
of spores during the autumn months. 

10. According to the observations in 
1926 the largest number of spores in the air 
occurred at a height of 2 to 4 metres but 
closer to 4 metres. 


11. The presence in the air of a. large 
number of teliospores of genus puccinia and 
their early appearance are interesting features 
peculiar to the Amur region and the Primora : 
kaya province. 

12. During the night the flight of spores 
is much less than during the day. 

13. The number of spores suspended in 
the air followed a decreasing curve in the 
following order : Helminthosporium } Alter- 
naria , Ustilago , urediospores of P. graminis 
and P. triticina, seeidiospores and teliospores. 


A Note on the Rainfall of Kadur, Bangalore and Chitaldrug Districts 

in the Mysore State. 

By 1ST. Bajagopalan. 

(Indian Meteorological Office , Poona.) 


I N his studies on the rainfall of the Mysore 
State, Mr. Ananthapadmanabha Rao 1 has 
found a significant linear upward trend in 
the annual rainfall of Kadur District and an 
indication of secular trends in the case of 
Bangalore and Chitaldrug Districts. The 
data in each case extend over a period of 
forty years commencing from 1893. 

The monthly rainfall data for these districts 
have been examined by the present writer 
with a view to find out if there is any linear 
trend in the monthly rainfall. 

Monthly rainfall figures for the forty years 
w'ere taken from the report on rainfall 
registration in Mysore. 2 The forty years’ 
data were divided into two equal parts of 
20 years each and the mean rainfall for the 
two periods found out. The months which 
showed comparatively large differences be- 
tween these two means were then taken up 
for closer examination. It is seen that there 
are comparatively large differences between 
the means of the two periods in the months 
of July, August, September, October and 
November for the district of Kadur, 
August. September and October for the 
district of Bangalore and June and November 
for the district of Chitaldrug. The rainfall 
series for the above months were then 
expressed as linear functions of time x, viz., 
y z=za + bx, where y represents rainfall, a 
is a constant and h the regression coefficient. 
The equations with the values of t for the 
regression coefficients are given below :—. . 


1 “A Note on the Statistical Analysis of the Rainfall of 
the Mysore State,” by Mr. Ananthapadmanabha Rao. 

2 “Report on the Rainfall Registration in Mysore.” 


Kadur. 


Months 

Equations 

t ■ 

July 

. y =18.14 + .30® 

1.92 

August 

- y = 10.38 + .18® 

2 . 09 

September 

. y = 5.39 + .04® . 

1.02 

October 

■ y — 4.80 — .05® 

1.17 

November 

. y = 1.85 + -04® 
Bangalore. 

T. 40 

August 

. y = 4.83 — .036® 

0.92 

September 

. y = 8.17 - .067® 

1.46 

October 

. y = 6.18 — .037® 
Chitaldrug. 

0.8S 

June 

. y = 3.29 — .045® 

3.21 

November 

. y = 1.06 + .055® 

2.04 

From the values of t from the above 

table 


it will be seen that b , the regression 
coefficient, is significant for the month of 
August and approaching significance for the 
month of July in the district of Kadur, 
insignificant for the three months studied in 
the district of Bangalore and significant for 
both the months in the district of Chitaldrug. 

The mean annual rainfall for Kadur, 
Bangalore and Chitaldrug are 71 . 87, 31 . 73 and 
23 . 02 inches with the coefficients of variability 
18.49 per cent., 21.0 per cent, and 23.40 per 
cent, respectively. The analysis of the monthly 
rainfall shows that the linear upward trend 
observed in the annual rainfall of Kadur 
may be ascribed to the increasing tendencies 
in the rainfall of July and August. For 
Bangalore, none of the months show any 
linear trend. The monthly rainfall of 
Chitaldrug shows a decreasing tendency in the 
month of June and an increasing tendency 
in the month of November. 

The present investigation was made at the 
suggestion of Dr. R. J. Kalamkar to whom 
the writer’s thanks are due. 
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imperial Agricultural Research Institute, New Delhi. 


A ]ST event of outstanding importance to the 
progress of Agricultural Research in 
India is the transfer of the Agricultural 
Research Institute from Pusa to New Delhi. 
As a consequence of the damage done to the 
Phipps Laboratory at Pusa by the severe 
North Bihar Earthquake in January 1934, 
the decision was taken to move the Institute 
to New Delhi. Instances of wholesale trans- 
fers of big Research Institutes like the 
Imperial Agricultural Research Institute 
are rare in the annals of research institutions, 
not only in India, but also elsewhere in the 
World and the authorities of the Institute 
have to be congratulated for the efficient 
manner in which they have handled the 
numerous difficult problems that must have 
beset them in this gigantic task. Their 
task was rendered all the more difficult by 
the unusually early break of rains in North- 
East India and the floods both in Bihar and 
Delhi which was a feature of the monsoon 
of 1936. 

The Imperial Institute of Agricultural 
Research at Pusa was inaugurated 30 years 
ago and with the progress of time became 
famous in India and abroad as the “Pusa 
Institute”. The Institute holds a proud 
and enduring record of achievements in the 
science and practice of agriculture. The 
transfer has enabled the location of the 
Institute now renamed “Imperial Agricul- 
tural Research Institute, New Delhi” at the 
Imperial capital, which is easily accessible 
to provincial agricultural officers, members 
->f the Central and Provincial Legislatures, 
ion- official visitors and visitors from abroad. 
The foundation stone of the Library Building 
was laid by H. E. Lord Willingdon on the 
19th February 1935 and the Institute was 
declared open by H. E. Lord Linlithgow, 
on the 7th November. 

The total area of the Institute is about 800 
acres, of which about 275 acres are under 
buildings and pasture and the rest is agricul- 
tural land which has been laid out into fields 
for experiment and research. The buildings 
comprise a Students’ Hostel, providing 
accommodation for 24 students, separate 


blocks for the agricultural, botanical, chemi- 
cal, entomological and mycological sections 
and a spacious central building for the Library 
designed to accommodate two lakhs of 
volumes. The agricultural section situated 
towards the western boundary of the 
Institute, consists of two sets, one including 
a dairy cattle byre with modern fittings, a 
veterinary dispensary, etc., devoted entirely 
to the maintenance and development of the 
pedigree Sahiwal herd. The other set of 
buildings consist of bullock byres, godowns, 
a workshop, etc. The main farm area is 
475 acres in extent in a compact block for 
cultivation and field experiment. 

In the Botanical section, laboratories have 
been provided for researches in physio- 
logical botany and cytology. In the 
Chemical section, a laboratory has been 
equipped for carrying out small-scale investi- 
gations on the utilisation of agricultural 
wastes and products and for devising ways 
and means for the production of intermediate 
products from agricultural produce. The 
necessity for such a laboratory was recognised 
fifteen years ago by the Board of Agriculture 
in India. The other features are the provi- 
sion of a laboratory for nutritional studies 
relating to the differential composition and 
nutritive value of the different types of crops 
and the effect of soil conditions and treat- 
ment on the composition and nutritive value 
of cultivated crops. In the Entomological 
section facilities have been provided for the 
study of parasitology. In the Mycological 
section, there is a large insect-proof house, 
part of which consists of glassed incubicles 
for carrying out pot culture experiments. 

Post-graduate work at the Institute at 
Delhi will be carried on with the object of 
stimulating advanced research in agricul- 
tural sciences. The Government of India 
have recently issued orders that those who 
have satisfactorily completed the course in 
any of the subjects, or who may do so in 
future, will be regarded as Associates of 
the Imperial Agricultural Research Institute 
and may affix to their names the abbrevia- 
tion “Assoc. I. A. R. I.” 
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REVIEWS. 


Inorganic Chemistry: A Survey of Modern 

Developments. By Sir Gilbert T. Morgan 

and Francis Hereward Burstall. (W. Heffer 

& Sons, Ltd., Cambridge.) 1936. Pp. 462. 

155. net. 

This is a most refreshing and remarkable 
book which no student of chemistry — a 
category taken to include also teachers of the 
subject — can afford to ignore. While dis- 
playing great variety and wealth of detail it 
is not a text-book, but rather, as implied by 
the sub-title, a large-scale picture of inorganic 
chemistry as it stands at the moment. 
Excepting fundamental matters required to 
introduce a chapter or a section, therefore, 
it deals only with- recent events, specific 
reference to those earlier than the 1920 5 s 
being rare, and to those in the 1930's very 
numerous, including many dated 1935. 

Such organic chemists as have experienced 
a difficulty in piloting their course among the 
shifting sands of modem atomic theories will 
find the book particularly attractive and 
helpful. This arises in part from the 
lucidity with which these theoiies are 
unfolded by the introduction, and also 
because the share taken by carbon com- 
pounds in developing modern inorgaDic 
theory and practice is constantly brought to 
mind. Arrangement is based on the periodic 
system, and before reaching the main groups 
two chapters deal respectively with the key 
elements, or zero group, and the isotopes of 
hydrogen, leading to heavy water. The 
latter is a valuable synopsis of deuterium 
chemistry, and will evoke speculation on the 
bewildering possibilities of deuterorganic 
chemistry. 

In passing through the groups, ample 
reference is made to co-ordination com- 
pounds, as might reasonably be exx>ected 
from the numerous original observations in 
this field which we owe to Sir Gilbert Morgan 
and his collaborators. These are based on 
the co-ordination and chelate phenomena 
explained in the introduction as arising from 
Werner’s theory ; and have constituted the 
most potent factor in fusing the organic and 
inorganic branches which has operated since 
Wohler’s classical discovery cut them apart. 
General interest will be taken also in the 
sections on hydroborons, the rare earth 
metals, siloxen, hafnium, nitrogen, rhenium, 


ruthenium, cobalt, nickel and platinum, 
embracing the most recent information 
thereon. 

Having disposed of periodic groups, the 
authors devote a long and valuable chapter 
to the transmutation of elements depending 
on (1) spontaneous disintegration, (2) arti- 
ficial disintegration and (3) induced radio- 
activity. Here will be found profitable 
information concerning the positron, the 
neutron, the jiroton, the hypothetical neutrino 
and various radiations together comprising 
the primordial stuff common to all elements. 
It includes a survey of the uranium, thorium 
and actinium series of elements undergoing 
radioactive change, and a long section on 
induced radioactivity summarising the most 
recent observations of Curie, Joliot, Fermi 
and others in this field, with a description of 
the methods by which artificial transmuta- 
tion is detected and measured. A fairy- 
story transformed into reality. Then fol- 
lows a review of co-ordination compounds in 
nature, the arts and industries, a special 
feature of which is the section devoted to 
their applications in qualitative and quanti- 
tative analysis. These have been sur- 
prisingly useful over a wide range of metals 
connected with all the periodic groups, the 
sensitivity of some colour -tests being almost 
incredible : one part of copper in one 
hundred millions, for instance, is detected 
by sodium diethylcarbamate, and quinali- 
zarin reveals one part of beryllium in ten 
millions. 

The later chapters deal with corrosion of 
metals, intermetahic systems involving the 
question whether these are strictly com- 
pounds in the modern sense, metallic carbo- 
nyls, nitrosyl compounds and finally, organic 
derivatives of metals and metalloids, covering 
mercurials, silicanes, germanes, stannanes, 
arsenicals, antimonials, bismuthines, with 
carbon compounds of selenium and tellurium, 
all fully discussed in the light of most recent 
researches. It forms a becoming conclusion 
to a w r ork evidently directed to harmonising 
the carbon with non-carbon fields, and 
maintains a feature common throughout, 
namely, unusual care in preparation for the 
press. This point merits particular praise, 
because the treatise amplifies three lectures 
delivered by Sir Gilbert Morgan as recently 
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as 1933 ; and yet the proof-reading gives no 
indication of haste. In fact, the only 
improvement that can be suggested for 
future editions is an expanded index. 

The foregoing comments 'will show that 
chemists now have access to a presentation 
of chemistry in an eminently unified form. 
The explanation lies in the fact that through- 
out his auspicious pursuit of the subject 
Sir Gilbert Morgan has divided his attention 
impartially between the two classical 
branches, and has remained an unflagging 
devotee of the laboratory ; moreover, he has 
been fortunate to enlist an enthusiastic 
partner so highly competent as Mr. Burstall. 

M. O. F. 


Custom is King. — -Essays presented to 
K. E. Marett on his Seventieth Birthday, 
June 13, 1936. Edited by L. H. Dudley 
Buxton. (Hutchinson’s Scientific and 
Technical Publications, London.) 1936. 
Pp. 325. Price 12sft. 6d. net. 

This commemoration volume comprises 
nineteen essays contributed by Dr. Marett’s 
old pupils and colleagues and presented to 
him on the happy occasion of his seventieth 
birthday. The editor has written a brief 
but excellent account of Dr. Marett’s acade- 
mic life in the first chapter, besides an essay 
on <£ The Sea Eaiders ” which deals with 
the physical characters of the various in- 
vaders who have left marks of their settle- 
ment or of their destructive propensities in 
Jxfordshire. The problem of Buxton is to 
nvestigate what kind of man was living 
n Oxfordshire in Anglo-Saxon times, and 
vas he definitely allied in physical type to 
the E oman o -Britons. The conclusion reach- 
ed is that the burials of Anglo-Saxons con- 
tain two closely allied types of man, one of 
Continental type, probably pure-blooded in- 
vaders, the other more closely akin to the 
Eomano-Britons. It must be remembered 
that students of history and archeology 
differ in regard to their views as to the survi- 
val of older folk : one school pointing to a 
fairly complete break at the period of the 
Saxon invasion, and the other refuting such 
a break. 

In a brief review of this excellent book, 
we can select only a few essays for comment’ 
without in any way implying that others 
not chosen for such a purpose are either 
uninteresting or unimportant. We have 
read them with great enthusiasm and each 


essay dealing with a special field of 
anthropology presents a complete account 
of the topic. 

Anthropology, like other sciences, suffers 
from specialisation, w r hen it forgets man the 
animal, and devotes attention to his skull, 
or his arts and industries or his social 
customs and manners. “The function of 
the anthropologist is to interpret man in 
his entirety — not piecemeal.” Earnest 
Hooton’s essay on the “relation of physical 
anthropology to cultural anthropology” is a 
powerful plea for a synthesis of these two 
studies. We entirely agree with the author 
when he points out that physical anthro- 
pology is not a study which can be pursued 
profitably with utter disregard to its socio- 
logical connotation. 

The prehistory of the Canadian Indians 
is another interesting contribution by 
Jenneso. At the time the French landed 
at Quebec, they found that the country w r as 
occupied by nearly fifty tribes, differing in 
language and customs, though each tribe 
was self-supporting. This diversity mili- 
tated against any serious resistance to 
European penetration, and has given rise to 
administrative problems which would not 
exist, had Canada been inhabited by a single 
people. These tribes bear strain of many 
races in their blood. The Mongoloid and 
Melanesian affinities are traceable among 
some, and in others those of the white race, 
which may have spread across Northern 
Asia during the retreat of the ice sheets. 
Among these well-defined tribes, the 
Iroquoian people alone displayed any real 
talent for political organisation, derived 
perhaps from their European contact. The 
principal feature of this organisation was to 
subordinate village communities to tribal 
units and to confederate tribes into nations, 
governed by representative councils and 
guided by truly democratic ideals. 

The book is full of other interesting 
articles. It seems to us that every culti- 
vated person has an innate interest in the 
study of anthropology and the book intro- 
duces the reader to the rich and varied 
stores of knowledge concerning the physical 
and social evolution of the race. The 
essays form a noble tribute to the genius of 
a great teacher whose zeal inspired his 
pupils and whose contributions have en- 
riched the science which he taught. 
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Ergebnisse der Enzymforschung. Edited 

by F. F. Nord and E. Weidenliagen. 

(Akademisehe Verlagsgesellschaft M. B. H. 

Leipzig.) Yol. IV, 1935, pages xii +391, 

price EM 29 ; Yol. V, 1936, pages xi+378, 

price EM 28 *50. 

During the past few years the volumes of 
“ Ergebnisse ” have formed an indispensable 
equipment to research workers who find in 
them a mass of information presented in an 
easily accessible form and treated in an 
authoritative manner. 

The recent volumes have more than 
fulfilled the expectations of the students of 
Enzyme chemistry. They have maintained 
the high standard set up by the previous 
issues ; they are international in character 
containing as they do contributions from the 
foremost workers in the various aspects of 
enzyme research, irrespective of nationality 
and are, in a sense, a collection of mono- 
graphs. Particularly in a subject, in which 
the knowledge is in a state of flux the contri- 
butions of the type covered by the ‘.Ergeb- 
nisse’, besides being stimulating and helpful 
to workers in their particular field of study 
will prove invaluable to crystallise the 
momentary position in the various branches 
and correlate it with advances in other 
fields. 

The fourth volume contains a stimulating 
article by Henry Borsook on the application 
of the second law of thermodynamics to the 
study of enzyme systems. This is followed 
by a contribution from Henry Tauber on the 
activators and inhibitors of enzymes. The 
study of activations, has more recently 
emerged from its empirical stage and the 
precise information, now available is of great 
significance having proved useful in under- 
standing the regulating and directing mech- 
anisms elaborated by the organism ; in some 
cases the study of the activating and retard- 
ing systems has thrown light on the nature 
of the active groups of enzymes and clarified, 
to some extent, our knowledge of their 
chemical nature. The activations caused by 
thiol compounds has been treated by Bersin 
in a separate article. Other articles are : 
Cholinesterase by Ammon ; Intra-cellular 
regulation of enzyme-reactions, with special 
reference to amylase, by St. J. von Przylecki; 
Application of enzymes in Industry, the 
second part of which deals with the 
recent work on the rfile of enzymes in the 
baking industry by Hesse ; Bennet and 
coagulation of milk by Maurice Beau ; Inter- 
mediary products of the biological decomposi- 


tion of carbohydrates by Meyerhoff *, Bac- 
terial sugar-fermentation by Kluyer ; the bio- 
chemical changes during the curing of tobacco 
(drying and fermentation) by Bodnar and 
Barta ; Animal Dehydrogenases by Harrison ; 
Laetofiavin and enzyme-precursors by 
Shibata ; and Lucif erase by Newton Harvey. 
The volume is provided with a good author 
index and each individual contribution is 
provided with a comprehensive bibliography. 
It is needless to say that in a volume 
so carefully planned and got up, there can 
hardly be any error ; it is, therefore, sur- 
prising to find that on page 29, in the contri- 
bution dealing with reversible and reversed 
enzymatic reactions, it is stated with refer- 
ence to vitamin 0 that the “evidence of the 
existence of this vitamin in vivo in a state 
of partial oxidation, associated with its aut- 
oxidisability and its reduction by enzyme 
metabolite systems, makes it seem highly 
probable that one of the functions of the 
substance is to serve as a compliment to 
incomplete enzyme centres. ” All existing 
evidence shows that the autoxidised 
vitamin C has little physiological significance 
and only in its partially oxidised state as 
dehydroascorbic acid is it capable of being 
reduced to the original state ; further no 
enzyme-metabolite system has been dis* 
covered which reduces dehydroascorbic acid, 
although the existence of such a system has 
So often been assumed. ?? • 

Volume Y, that appeared more recently 
comprises 12 contributions, six of them 
dealing with the enzymes, proteases 
phosphatases, lacithinases, pectases, glucose 
oxidase and polyphenol oxidase. There are 
reviews on recent investigations covering 
chlorophyll photosynthesis, synthesis of fat 
from carbohydrates, asymmetric synthesis, 
optical specificity, autolysis and a contri- 
bution dealing with the application of nephe- 
lometric technique to enzyme research. 
Prof. McKenzie’s article dealing with asym- 
metric synthesis is of special interest in view 
of the biological significance of such syntheses. 
Among the asymmetrases are Loxynitrilese 
which brings about the formation of (-)man- 
delonitrile from benzyldehyde and hydrogen 
cyanide, carboligase, extensively studied by 
Prof. Neuberg and ketonaldehydemutase. 
The section on proteases has been contributed 
by Grassmann and Schneider and deals with 
the methods of preparation, purification and 
isolation of proteases and peptidases. A. 
critical discussion on the nature of proteases 
and the problems of specificity and mode of 
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.action is included in the contribution. 
FoJley and Kay have given an excellent 
resume of the recent work on phosphatases 
which are concerned with the formation and 
biological functioning of a variety of sub- 
tanoes such as phospholipins, phosphoric 
esters of carbohydrates, phosphoproteins, 
phosphocreatine and phospho arginine, the 
nucleic acids, etc. Prof. Kertesz has dis- 
cussed the recent researches on the pectie 
enzymes, a group which has not received 
adequate attention ; the pectinase complex 
comprises several specific enzymes such as 
polygalacturonase, pectin-methoxylase, and 
arabanase. The author considers that there 
is need for a comprehensive study of the 
components of the peetase-complex. . The 
synthesis of fats from carbohydrates has been 
dealt with by Ida Smedley -Maclean. The 
production of fats from glycerol and fatty 
acids is , brought about by lipases ; the prob- 
able mechanism of the production of glycerol 
is through the decomposition of glycero- 
phosphoric acid produced in the anaerobic 
decomposition of hexose, by a phosphatase ; 
the various theories regarding the production 
£>f fatty acids from carbohydrates have been 
critically examined and the author concludes 
by saying that the “sum of available evidence 
at present is.r>robably more in favour of a 
fatty acid being formed from hexose through 
the intermediate stage of pyruvic acid than 
of its formation either directly from hexose 
or through . the intermediate stage of acetal- 
dehyde. but The nature of the steps by which 
ilie. synthesis is brought about is still to be 
lucidated.” Perhaps the recent technique 
or the study of intermediary metabolism 
ntroduced by Schoenheiner and Eittenberg 
J, Biol. Chem., 1935,111, 163-192) in which 
the ordinary hydrogen in the experimental 
material is replaced by heavy hydrogen and 
the fate of the altered molecule followed 
through the organism, may throw light on 
the problem’. 

The volumes provide stimulating study. 
Future annuals will be eagerly awaited. 


Chemical Synonyms and Trade Names. — A 
Dictionary and Commercial Handbook. 
By William Gardner. (The Technical 
Press, Ltd., London.) 1936. Pp. 495. 
Price 31s. 6d. 

In the course of a recent lecture delivered 
before the Chemical Society, the Editor of 
the Journal of the Chemical Society referred 
to the long-felt need for systematising the 
chemical nomenclature and the attempts 


that are now being made to arrive at an 
international agreement. While this has 
been the case even in systematic chemistry, 
in the designation of chemicals used in trade 
and commerce, there has been no rationalisa- 
tion. The names give no clue, whatever, in 
many cases to their composition, resulting in 
a great deal of confusion. Some chemicals 
have been labelled by short names for con- 
venience ; others have been called by initials 
only and for yet others, fanciful terms have 
been employed. Chemists who have fre- 
quently to deal with the trade names of raw 
materials, pharmaceuticals, minerals, explo- 
sives, dyestuffs, alloys and commercial 
chemicals, should perforce resort to a suitable 
dictionary. It is difficult to imagine a 
relationship between the daffodil and 
cadmium sulphide and yet the term 
“daffodil 15 is applied to the pigment which 
is otherwise called cadmium yellow. There 
are also numerous instances where the same 
material is known by different names and 
this introduces a further complication to the 
chemist who should provide himself with a 
dictionary also giving synonyms. The Editor 
of the Chemical Society in the address, to 
which reference has already been made, 
mentioned instances where industrial names 
have invaded scientific literature ; thus the 
terms decalin and tetralin , which are the 
names for decahydro-, and tetrahydro- 
naphthalen, are frequently found in systema- 
tic chemistry. The term thionessal , which, 
by the way, is not found in the book before 
us, is 2:3:4: 5-tetra phenyl thiophen. 
These few instances should be enough to 
show the value of a compilation of the type 
under review and chemists should be grateful 
to the author for having effectively lightened 
their trouble by providing chemical equi- 
valents of trade names. The fact that the 
book under review is the fourth edition, 
shows that chemists have not been slow in 
realising its value. It contains no less than 
25,000 definitions and cross references and 
is invaluable as reference book, not only 
to the chemists but also to the manufacturer 
and dealer. The appendix includes addi- 
tional matter but the users of the book could 
have been saved the trouble of having to 
refer to two separate sections, if the entire 
matter had been classified alphabetically. 
This, we have no doubt, will be looked into 
while bringing out the next edition which, 
we are confident, the publishers will be called 
upon to undertake in the near future. The 
book covers a very wide field and will be 
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found indispensable to all those interested 
in chemical industries. 


Outlines of Organic Chemistry. By E. J. 

Holmyard. (Edward Arnold, London.) 

1936. Pp. xi -f 467. Price 7 sh. 6 cl. 

The fact that since 1924 four reprints and 
a new edition have been called for, bears 
testimony to the usefulness and popularity 
of the book under review. In the 1936 
edition large portions have been rewritten 
and, with exceptions (some of which are 
noted in the sequel), the material has been 
brought into line with the latest advances 
in theory and practice in so far as they 
may legitimately find a place in an elementary 
treatise. The historical introduction is 
fuller than usual, the author being spe- 
cially qualified to write of this aspect of the 
subject. The book is readable from cover 
to cover and the many apt analogies (such 
as synthetic organic chemistry to a game 
with Meccano models and sterie hindrance 
to the attempted entrance of a fat lady into 
a crowded bus) would serve to augment the 
interest of the beginner in a fascinating, but 
complex and confusing subject. The theo- 
retical parts (■ e.g ., the chapters on tauto- 
merism and stereoisomerism) are extremely 
lucid and an adequate account is given of 
the electronic conception of valency, but 
since this has become fundamental to the 
intelligent understanding of organic reactions 
more space devoted to it would, perhaps 
not be disproportionate. A brief mention 
might also have been made of the newer 
physical methods of examining the structure 
of organic compounds, dielectric constants, 
the parachor, free energies and the Raman 
effect. Other sections requiring elaboration 
are the determination of m.p. and b.p. and 
microanalytical methods, the time not being 
far distant when the latter will largely 
supersede the classical macro procedures. 
A preliminary insight may also he profitably 
given into the mysteries of Beilstein-Prager- 
Jacobsen and Heilbron’s Dictionary. 

Among the matters of detail that are 
unsatisfactory, some may be mentioned. 
The structure of starch and cellulose are 
by no means “ unknown ” ; nothing is said 
of modern methods for the dehydration of 
alcohol and of the fermentation methods for 
and uses of butyl alcohol ; the now common- 
place catalytic vanadium pentoxide oxida- 
tion of naphthalene to phthalic anhydride 
and the similar very interesting oxidation of 
benzene to maleic anhydride are serious 


omissions ; The Diels-Alder reaction needs 
at least a passing reference even in an 
introductory volume ; . while conjugated 
double bonds are discussed, there is no 
mention of the technically important buta- 
diene and isoprene ; Haworth’s name is 
not cited in connection with the ring struc- 
ture of glucose ; the statement (p. 340) 
that sucrose differs from glucose in charring 
with hot sulphuric acid is incorrect}, as 
glucose also chars : the only (nor indeed the 
main) use for amyl acetate is not as a 
flavouring essence ; all natural glucosides 
do not give glucose on hydrolysis ; acetate 
rayon is not difficult to dye ; diazo salts can 
he stabilised and in this form are commercial 
products ; among the 200 or more names in 
the index of names Claisen finds no place. 

A work of warning is necessary with regard 
to the prescription of the hook as a text in 
our Universities. The hook stresses the 
theoretical basis of the subject rather than 
the practical applications and in the hands 
of the already theoretically inclined Indian 
student it would lead to deplorable results 
unless supplemented by sound laboratory 
practice and incorporation in the lecture 
work of the technical aspects of organic 
chemistry. Erom this point of view some 
recent books by American authors deserve 
wider recognition in this country. K. V. 

The Principles of Bacteriology and Immu- 
nity. By W. W. C. Topley, f.r.s., and 
G. S. Wilson. (Edward Arnold & Go., 
London.) Second Edition, 1936. Pp. xv-[- 
1615. Price 50s. net. 

We hardly know of any other book on 
bacteriology which gives a. fuller treatment 
of the subject in all its aspects. The first 
edition was published in two volumes, and 
the attempt to combine them into one has 
swelled the size of the book altogether out of 
.proportion to the conventional avoirdu- 
pois of text-hooks for undergraduate and 
post-graduate students. But the consola- 
tion is that they will find in one volume all 
the necessary information which recent in- 
vestigations have added to our knowledge. 
The greatest merit of this encyclopaedic 
work is that it is eminently readable and I 

none of the blemishes usually associated j 

with technical treatises is encountered in ! 

its perusal. We confess, however, that j 

nothing less than the dreadful fear of an j 

impending examination can persuade one | 

to acquire mastery of 1,600 pages of closely f 

printed matter. Having read the hook I 
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without the fear of dire consequences of a 
public examination, we feel that we have 
read one of the finest text-books, containing 
a clear, full and authoritative account in 
each chapter. 

: The contents of the book are divided 
into four parts. In these four parts the 
authors, have brought together in the 
‘compass of a single volume a multiplicity of 
subjects which are invariably treated in 
numerous monographs. The first two parts 
are devoted to the consideration of the 
historical and general aspects of bacteriology 
and systematic account. Parts III and IV 
deal entirely with general and particular 
problems emerging from the application 
of the bacteriological principles to the 
study and control of infective diseases. 
These problems are presented in their 
biological aspects “ as instances of varia- 
tions in the relations of living things to 
each 1 other, and to their environment, 
rather than as. isolated problems of diagnosis, 
treatment or prevention, centring round a 
sick man or animal.’ 5 The old barrier 
separating the research workers in human 
and veterinary science is rapidly breaking 
diown ; establishing numerous contacts be- 
tween them and in no branch of medical 
science is the sterilising effects of the anthro- 
pocentric attitude more obvious than in 
the study of bacterial- infection. 55 The 
ih’&iir objective of the authors in following 
•this order of presentation is to provide the 
student With the knowledge that bacteria 
Constitute -a distinct class of organisms in 
their taxonomical and ecological relations 
and a knowledge of this department of 
bacteriological science is indispensable for 
a comprehensive understanding of their 
reactions with their hosts. In recent years 
•many bacterial species have been studied 
solely from their pathological standpoint 
almost to the exclusion of systematic 
'description. There are gaps in onr knowledge 
of the systematic position of several species, 
and they have been bridged to the narrowest 
limits by the personal studies of the authors. 

• The book has excluded from its compass 
all detailed descriptions of technique, thus 
•departing from the usual convention of 
Combining practical in'structions for lab- 

• oratory work with the discussion of the 
•general principles of the subject. This 
•breaking away from the routine practice of 
•thxt-book writers has given the present 
work a pow r er enabling the reader to acquire 
•a firm grasp of the subject-matter. 


At the end of each chapter there is com" 
pletc list of references to literature so as to 
afford facilities to the students to follow up 
for themselves any specific branch of study 
for fuller information. It is unnecessary to 
delineate the excellences of this sumptuous 
volume which is as full of information as 
it is authoritatively expounded. Bacterio- 
logy has interest not only to the medical 
profession, but it also has an important 
bearing on agriculture and other industries. 
A general acquaintance with the principle 
and the application of this important branch 
of biological science is almost an indis- 
pensable equipment of every cultivated 
person and the needs of such readers and 
those of specialists are met by this standard 
work. It is a monumental contribution to 
our knowledge of bacteriological science. 


Principles of Structural Geology. By C. M. 

Hevin. (John Wiley & Sons, ."New York ; 

Chapman and Hall, London.) Second 

Edition, 1936. Pp. 341. Price 17 sh. 6d. 

The second edition of this well-known 
text-book follows the same lines as the 
first, with the exception that a new chapter 
written by E. B. Mayo has been added on 
the structures associated with igneous intru- 
sion. In common with Structural Geology 
by Willis, much of this book is devoted to a 
discussion of stress and strain relations, 
flexures, joints and cleavage ; subjects that 
seldom receive adequate treatment in British 
text-books. Besides the new chapter men- 
tioned above, the book also discusses struc- 
tures in unconsolidated sediments, the nature 
of the earth’s crust, continents, oceans and 
mountain systems. Clear type, good paper 
and excellent block diagrams, features that 
have long characterised the geological publi- 
cations of John Wiley and Sons, give to this 
hook a very pleasing appearance. The 
binding, however, is unsuited to a monsoon, 
climate. 

The book is intended for first year students 
and is concerned principally with structures in 
relatively undisturbed sediments. The in- 
fluence of oil geology is seen in the excellent 
chapter on flexures. The author is less 
concerned with the problems of Archaean 
geology and with complex orogenic belts, in 
which the effects of metamorphism and 
violent tectonic movements preclude the 
deduction of simple causes from effects. 
Leaving aside these difficult areas of research, 
attention is paid to simpler structures, and 
a considerable part of the book is occupied 
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with the determination of the direction of 
causal stresses responsible for the formation 
of given strains ; whether they he manifested 
by joints, cleavage, faults or folds. Even 
in the case of these simpler structures, how- 
ever, our understanding of stress-strain 
conditions is very limited. The author 
admits (p. 22) that unless it can be demon- 
strated that the causal stress is lion-rota- 
tional, its exact direction is usually not 
determinable. So far as can be seen, how- 
ever, no indication is given in this book of 
showing whether or not the stress is rota- 
tional. There are so many vicissitudes 
through which a rock may pass — tensional 
and eompressional stresses, stresses varying 
in direction in the course of time (p. 58), 
former burial under a load of unknown 
magnitude and alteration in ductility, — that 
the number of inferences from a given 
deformation is large. This uncertainty is 
manifest in the chapter on joints (pp. 161- 
163) where four theories are tested on a 
single set of observations. It is seen also in 
the discussion of the stress, shear and strain 
•theories of failure (p. 27). A realisation 
of this uncertainty is a valuable lesson to 
the student in caution, but it may be ques- 
tioned if the qualifying clauses in the general 
trend of argument really teach it sufficiently. 
The value of the author’s discussion is partly 
that the reader is taught to visualise struc- 
tures in three dimensions, and partly that, 
as an outcome, the solution of certain practi- 
cal problems, such as an indication of inver- 
sion from drag folds (p. 75), is suggested. 
A chapter of particular interest is that deal- 
ing with structures in unconsolidated sedi- 
ments and the compaction of sediments. In 
a future edition it is to be hoped that this 
account will he amplified by a reference to 
the work of Kendal and Bailey on contem- 
poraneous seismic disturbances. Under 
compaction of sediments the author stresses 
the geological results of loss in volume on 
consolidation. Differential compaction of 
muds deposited around a hill or chain that 
is later buried by younger strata results in 
the formation of supratenuous folds, in which 
there is a thinning of sediments over the 
crest of the buried structure. Such folds are 
considered to be directive in that later fold- 
ing by compression tends to follow the lines 
of weakness already established by differen- 
tial compaction. 

In conclusion, this book may be recom- 
mended as giving a clear account of the 
.deformation of the earth’s crust. J. B. A. 


SCIENCE 

GrimsehFs Lehrbuch der Physik. — Edited 
by B. Tomaschek. 1 Volume (Mechanics, 
Heat. Acoustics). 9th edition. 1936, 
Pp. 676, B. M. 19-80. II Volume (Electro- 
magnetic field, Optics). 7th edition. 1936, 
Pp. 900, B. M. 26. Ill Volume (Matter 
and Ether). 7th edition. 1936, Pp. 430, 
B. M. 14. (Publishers : B. G. Teubner, 
Leipzig, Berlin.) 

GrimschVs Lehrbuch der Physih edited by 
Professor B. Tomaschek is not new to the 
English-speaking students of Physics. This 
work has already become so popular that 
Messrs. Blackie & Son, Limited, London, 
have issued an authorised translation in a 
series of five volumes, the last volume of 
which has been published only very recently. 
The latest German edition of this work, 
which is in our hands, has been issued in 
three volumes. The first volume dealing 
with Mechanics, Heat and Acoustics being 
the ninth edition, while the other two 
volumes dealing with Electromagnetic field 
and Optics, and Matter and Ether are the 
seventh German editions. 

4. perusal of this work reveals the 
comprehensive nature of the undertaking. 
Even the subject-matter has been so 
arranged that the trend and continuity 
of thought have been kept up through- 
out. Another characteristic feature of 
this didactic masterpiece is the numerous 
illustrations (many of them being clear 
reproductions of actual photographs) which 
adorn almost every page. The advantages 
of such illustrations as an aid to the under- 
standing of the subject-matter need hardly 
he stressed. Special mention must however 
be made of the beautiful photographs 
reproduced in the second volume illustrating 
the laws of Geometrical Optics. This lias 
transformed the usually dry subject of 
Geometrical Optics into a very lively topic. 
As the editor himself remarks, the experi- 
mental facts are consistently kept in the 
foreground and the theory developed only 
so far as is needed to explain the experi- 
mental results. Another added feature is the 
inclusion of a set of tables containing 
Physical Constants and other relevant data 
which are of immense use to the student. 
The treatment has been uniformally good 
so that we cannot pick out any particular 
chapter as having been the best of the lot. 
The editor has tried to make the work as 
up to date as possible and considering the 
rapid pace at which scientific research is 
developing it is imperative that one or two 
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of the latest discoveries might have been 
omitted and it is not fair to criticise the 
work on that score. 

Before concluding a word of praise must 
be given to the excellent get-up of the 
publication which is a characteristic feature 
of most of the German publications. We 
have no hesitation in recommending this 
work as a text -book in all colleges in which 
Physics is being taught. B. Y. 


A Text-Book on Astronomy. By 

H. Subramani Aiyar, M.A., Ph.D. (London). 

(Chitra Publishing House, Trivandrum.) 

1936. Pp. 438. Price Es. 6-12-0. 

This volume, as explained by the author 
in his preface, has been specially prepared 
to meet the demand for an introductory 
text-book for the use of students taking a 
course in those portions of astronomy that 
are required for the B.A. and B.Sc. degrees 
in Indian Universities. Dr. H. Subramani 
Iyer is peculiarly fitted for the task of 
writing such a text-book, from his long 
experience as a teacher of astronomy in the 
college classes and also the Director of an 
old established astronomical institution. 
Astronomy , is studied in most of our univer- 
sities as a part of mathematics and hence 
the treatment in this book is, to a large 
extent, mathematical. The course well covers 
the academic requirements even up to the 
honours standard, the mathematical portions 
following closely the well-known treatises of 
Godfray, Ball and Smart. 

The main part of the book is devoted to 
spherical astronomy and has many features 
to commend it. The principal facts are 
here presented in a clear and concise manner 
so that even readers with only a limited 
equipment of mathematical knowledge can 
understand the essential principles of the 
subject. The book opens with an introduc- 
tory chapter dealing with the sphere where 
the fundamental formulae of spherical trigo- 
nometry, required in the later chapters of the 
book, are derived. Chapters II to Y deal 
successively with the Celestial sphere, the 
various systems of spherical co-ordinates, 
the figure of earth, the phenomena depending 
on the earth’s diurnal rotation and its 
annual revolution round the sun. A brief 
introduction to the elementary principles of 
dynamical astronomy is given in Chapter YI 
which is followed by a chapter on time and 
the different systems of time reckoning. 
Chapter YIII is devoted to the various 
methods employed for finding local time and 


for determining the co-ordinates (latitude 
and longitude) of a place from observations. 
In the next four chapters, the important 
corrections to astronomical observations are 
discussed — viz., Precession and Nutation, 
Aberration, Eefraction and Parallax. The 
moon, the planets and their motions form 
the subject of the next two chapters. 
Chapter XV deals with the transit of ail 
Inferior Planet across the sun’s disc, which, 
it has to be observed though good as a 
mathematical exercise, now possesses little- 
more than a historical interest. We have 
next an excellent chapter on Eclipses, but 
a fuller treatment of occultations and the 
methods of reduction would be desirable. 

Passing on to the descriptive portions of 
the work (Chapters XYII and XVIII) we 
have to confess a feeling somewhat of dis- 
appointment. The account is too brief and 
does not form a well-connected story. Perhaps 
it is due to the fact that the author has 
attempted to condense an enormous amount 
of information on a growing subject within 
a space of thirty pages. The arrangement 
of matter in the chapter on cc Stellar Uni- 
verse- does not seem to rest on a logical 
basis. Occasionally we. find references to 
peculiarities of spectra but nowhere do we 
find a clear description of the laws of spectrum 
analysis, the spectra of stars and their 
classification. It is hoped that in a later 
edition the author will take the opportunity 
to revise these two chapters and place them 
on a level with the other parts of the book. 

Space does not permit a detailed discussion 
of the several topics which might have been 
included. There arc some typographical 
errors and occasionally a loose statement is 
met with. As an example we may quote 
the passage in page 322 £C Tims Sirius was 
known only to be a spectroscopic binary 
until.... It is a well-known fact that 
the existence of the companion was predicted 
from the periodic variations in the proper 
motion of Sirius first by the researches of 
Bessel and later on of Auwe-rs, long before 
A. G. Clark discovered the star by visual 
observation. 

The diagrams illustrating the text appear 
to he carefully drawn, but the photographic 
reproductions leave much to be desired. A 
few typical photographs selected from the 
collections of the great American Observa- 
tories will add much to the value of this 
part of the book. 

The chapter on “ Thirty Constellations ” 
forms interesting reading and cannot fail to 
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be of assistance to the beginner in astronomy- 
in studying his sky. In the next chapter, 
(Chapter XX) we find a good description of 
the jjrincipal astronomical instruments, their 
uses and also a discussion of the chief sources 
of error they are subject to and the usual 
methods of adjustment. There is a collec- 
tion of examples at the end of the book and 
a set of appendices and tables useful to the 
student of practical astronomy. If one may 
venture a suggestion, a few worked examples 
in the body of the chapter would be helpful 
to the reader in understanding the text. 

The volume is to be commended on the 
whole, as a laudable attempt by the author 
to combine the general features of a standard 
text-book on spherical astronomy with a 
brief resume of the principal facts of descrip- 
tive astronomy. T. P. B. 


The Diseases and Pests of the Rubber 

Tree. By A. Sharpies. (Macmillan and 

Co., London.) 1936. Pp. xvii + 480. 

25.9. net. 

. This is quite distinct from Petch’s book of 
the same name also published (in 1921) by 
Messrs, Macmillan, and advertised on the 
wrapper of the present volume as still being 
on sale. 

The manual now published represents a 
welcome and up-to-date account by an 
acknowledged expert, who since 1913 has 
specialised in the pathology of Hevea brasi- 
liens is under Malayan conditions. 

Of the 480 pages comprising the book, 
Part I (45 pp.) is devoted to general remarks 
on plant diseases, with special reference to 
those of the rubber tree. This part is well 
written and is justified in a book intended 
largely for use by planters. The discussion 
on pp. 10 and 11 as to when a mycologist 
ceases to be a mycologist and becomes a 
plant pathologist is largely a matter of words, 
the facts already being fairly obvious. 

Part II (19 pp.) gives a sketch of certain 
aspects of plant anatomy and physiology, 
and in the reviewer’s opinion, might well 
have been omitted, as it seems somewhat 
out of place and is too elementary and 
condensed to be of any great value. 

Part III, the remainder of the book, is 
devoted to diseases and pests. 

Root diseases (pp. 75-207) are very fully 
treated. Recent work on the morphology of 
SpJice?'ostilbe repens is described. Views of 
the Fomes types of root-fungi have changed 
considerably of late years ; spread through 
the soil occurs through root contact, and 


the essential control measure is complete 
removal of infected jungle timber. 

Tapping panel diseases occupy pp. 208- 
65, and include full descriptions of Mouldy 
Rot (Ceratostomella fimbriata ), and Brown 
Bast disease (physiological). On p. 243 
the identity of the Black Stripe organism 
Phytophthora faberi Maubl. with P. palmivora 
Butl. is admitted ; P. meadii McR. and P. 
hevecv Thompson are here given as separate 
species, though recent investigators agree in 
regarding them as also synonymous with 
P. palmivora. On pp. 313-14 the old name 
P. faberi is again used. 

x\mong stem diseases, the most important 
in Malaya are Pink Disease, stem JJstulina , 
and biplodia Die-Back. Leaf Fall due to 
Oidium hevecv is best controlled by sulphur 
dusting. Miscellaneous matters such as 
lightning damage , sun-scorching, abnorma- 
lities, and spotting of prepared rubber are 
fully dealt with. 

Insect diseases (pp. 369-413) appear to be 
dealt with comprehensively, special attention 
being devoted to white-ants and cockchafer 
grub. 

Remaining chapters deal with Animal Pests, 
Forestry Methods of Cultivation and Treat- 
ment of Disease. A well-justified warning is 
given on p. 430 against the touching faith 
of manufacturers in the Rideal-Walker 
standardisation as applied to fungicides. 

An. Appendix gives a useful list of all the 
fungi, parasitic or saprophytic, that have 
been recorded on rubber trees in Malaya. 

The book is well illustrated, the micro- 
photography being particularly good and 
misprints and slips are rare. One misprint 
which may be mentioned, since it appears in 
almost every mycological paper published 
in -India, (although noticed only once in the 
present book), is ££ casual fungus ” on p. 295 
for C£ causal fungus 55 ; another still more 
universal error is the misuse of the word 
<£ fungoid ”, e.g.j on p. 9. A fungoid growth 
is not a fungal growth, but a growth that 
merely resembles a fungus — the ££ cauliflow-'er 
ear ” of a pugilist, for example, may cor- 
rectly be termed fungoid, but a specimen of 
Hirneola aurieula-judct. may not. 

L. D. Galloway. 


Theory of Lubrication. By M. D. Hersey. 
(Chapman & Hall, London; John Wiley & 
Son, New York.) 1936. Pp. x-fl52. Price 
129. 6d. 

Lubrication is essentially a practical prob- 
lem . However a theoretical understanding of 
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the problem and its applications have a great 
effect on the design and operation of machi- 
nery, reduction of space occupied and the 
power utilised as also the lengthening of the 
life of the bearing surfaces to a great extent. 

“ Lubrication like every other mechanical 
action is governed by Newton’s Law's of 
Motion upon which the science of mechanics 
is based. Sir Issac Newton (1687) discovered 
the fundamental laws of viscous resistance 
underlying the theory of lubrication accord- 
ing to which shearing stress is proportional 
to the rate of shear.” On the basis of this 
concept the author shows the difference 
between liquids, non-Newtonian liquids and 
plastics. Petroff’s equation and the Poiseul- 
le’s law have been derived as examples of 
applications of Newton’s law. ££ It appears 
that for any given bearing, the frictional 
torque is proportional to the viscosity of the 
lubricant and the speed. For bearings of the 
same diameter with different shape factors, 
the torque is directly proportional to the 
length and inversely as clearance. For 
bearings of different sizes but geometrically 
similar, the torque is proportional to the 
cube of the absolute size.” 

e 4 When a film is not of a uniform thick- 
ness there will be a positive fluid pressure 
developed in the converging portion of the 
film, as pointed out by Reynolds. This 
pressure supports the load, floats the journal 
or other moving surface and under favourable 
conditions entirely prevents metallic con- 
tact.” Chapter III deals with the mecha- 
nical phenomena in the film, leading to the 
derivation of Reynolds 5 equation for the 
pressure distribution in the film (under 
steady running conditions with an in- 
compressible lubricant) based on the general 
equation of the hydrodynamic theory. Full 
integration of the Reynolds 5 equation by 
Sommerfeld, Micliell Stodola and others 
including the electrical integration by 
Kingsbury are given at length. 

££ The most evident limitations of the 
hydrodynamic theory in its present state of 
development and application may be consi- 
dered under three heads : (1) The point of 
view of analysis ; (2) Physical limitations ; 
and (3) Geometrical limitations.” 

“ 1. . Some of the most ingeneous and 
successful investigations such as Kingsbury’s 

have been conducted strictly from 

the view-point of bearing design. The 
results therefore are not directly applicable 
in calculating the probable performance of 
a bearing of any fixed design, or in selecting 


the most suitable lubricant for existing 
machinery. 55 

££ 2. The treatment is usually limited to 
a steady state with constant viscosity and 
in most investigations, even when" side 
leakage is taken into the picture, the effects 
of negative pressure are dealt with in some 
arbitrary and artificial w r a,y.” 

“3. The bearing surfaces are assumed 
perfectly smooth and rigid and of some 
ideally simplified geometrical form ; the 
applied loads other than the driving torque, 
reducing to a single resultant force, con- 
veniently located for purposes of calculation. ” 

Because of these limitations under experi- 
mental conditions ££ the number of observa- 
tions necessary for exploring the field in 
connection with any one type of machine 
element may be very considerable and the 
expense correspondingly great, when sepa- 
rate factors are varied over full range one 
at a time.” 

These difficulties are sought to be over- 
come by the combined mathematical and 
the experimental approach of the dimen- 
sional theory outlined in Chapter IY. This 
theory has been developed from elementary 
principles and it is shown that the results of 
this theory in comparison with those of the 
classical hydrodynamic theory bears no 
inconsistency. u The dimensional theory 
provides a partial mathematical solution for 
problems that are too complicated to be 
dealt with by the more usual methods of 
integrating of differential equations.” 

After considering the problems arising out 
of temperature rise in the bearings the 
author takes up the problem of oiliness in 
Chapter YI. “A condition known as im- 
perfect lubrication will be introduced when 
the load is too great, the speed or viscosity 
is too low, the rubbing surfaces held parallel 
or the quantity of lubricant insufficient. 
This condition can be almost avoided under 
modern methods of designing and operating 
bearings, though it is difficult or impossible 
to escape in the operation of heavy duty 
gears and cutting tools. Even in case of 
journal bearings which appear to be cor- 
rectly designed (so far as can be judged from 
the blue print) excessive loading may be 
caused locally on small areas due to mis- 
alignment, roughness, or elastic and thermal 
deformation. The well-known phenomena 
associated with oiliness, wear, and seizure 
then take place.” Yarious definitions of 
oiliness which are vague in themselves are 
given. Oiliness may be considered as a 
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property of the oil or tlie joint property of 
metals and oils. Herschel uses the word 
oiliness and defines it “as the property that 
causes a difference in the friction when two 
lubricants of the same viscosity at the 
temperature of the film are used under 
identical conditions.” This admits of no 
difference between oiliness and viscosity. 
However no one definition seems to be 
wholly satisfactory. “ Regrettable confu- 
sion tending to retard technical progress 
might be caused by the indiscriminate use of 
the term oiliness for any and all meritorious 
characteristics of a lubricant.” In conclu- 
sion various hypotheses (like those of plasti- 
city, bulk effects, intensive viscosity, adsorp- 
tion, adhesion and stratification) for oiliness 
are mentioned. 

The author has kept close to his theme of 
a theory of lubrication and has scrupulously 
avoided experimental side and such other 
explanations which might form a digression. 
A condensed treatment has been achieved 
at the expense of possibly more interesting 
details. The mathematical details have been 
clearly worked out ; and after a certain 
stage the author does not fight shy of taking 
aid of qualitative reasoning for drawing 
relevant conclusions. 

However certain very elementary things 
like the conversion tables in pages 31, 102 
and the dimension tables like those in pages 
76 and 95 might have been conveniently 
transferred to an appendix at the end of 
the book. 

While dealing with oiliness one expects a 
more detailed treatment of the recent works 
of Hardy, Langmuir and others on film and 
boundary lubrication, than a mere passing 
reference. 

Every chapter contains a list of complete 
and up-to-date references of its own and the 
text is fully punctuated with reference 
numbers. The author in his introduction 
refers to the book as a key that might open 
the box containing a bunch of keys (refer- 
ences). Unless the “ keys ” are presented 
in a more attractive fashion and their rela- 
tive values exposed, though at the cost of 
condensed treatment, there may not be 
enough inducement to make use of them. 

The book is nicely printed and got up well. 

B. S. Srikantan. 


•Morphology of Vascular Plants: Lower 
Groups (Psilophylales to Filicales). By 
Eames, Arthur J. McGraw-Hill Publica- 
tions in Agricultural and Botanical Sciences. 


(McGraw-Hill Book Co., Inc., Hew York 

and London.) 1936. Pp. xviii + 433. 

245 . 

Morphological literature on the vascular 
plants has been accumulating so rapidly 
during the last few years that both teachers 
and students have keenly felt the need of a 
suitable book in English to supply this in- 
formation in the form of a connected narra- 
tive. The reputation of the author as a 
lucid and interesting writer is well borne 
out by his previous book on “Plant Anatomy” 
written in collaboration with Dr. L. H. 
MacDaniells. That this work, like the last 
one, should be quite in touch with the 
present state of our knowledge on Pterido- 
phytes, was of course expected of its author 
and this expectation has been fully justified. 

The view-point is that of “ broad compara- 
tive study, with the development of a natural 
classification and phylogenetic relationships 
as the goal.” Emphasis has been placed on 
the range of structure within a group rather 
than on cytological and anatomical details 
about individual forms. The treatment em- 
bodies the whole of the Pteridophytes or 
“Lower Vascular Plants,” as the author 
prefers to call them. 

The first chapter deals with the Lyco- 
podiaceae, although it may perhaps have 
been more logical to start with the Psilotaceso 
which are now regarded as the simplest living 
Pteridophytes. The second deals with Selagi- 
nella and calls attention to several important 
features not described in other text-books. 
With regard to the morphology of the rhizo- 
phore, the author states that they “appear 
to be modified stems”, a view which can 
hardly be justifiable on anatomical grounds. 
The reviewer is inclined to consider them in 
the nature of aerial roots, which bear other 
roots immediately on touching the ground, 
as in some spp. of Ficus and Tinospora (see 
also Uphof, Ann. Bot., 1920). The Biblio- 
graphy on this genus calls attention to 
several important papers that have appeared 
recently. To these may well have been 
added the work of Ward! aw on its anatomy 
and Geiger on the development of the mega- 
gametophyte, fertilisation and appomixis. 

Chapter III gives an excellent account of 
the problematic genus Isoetes and TV deals 
with the Psilotales. Ford’s secondary xylem 
elements at the base of the stem have been 
considered (and perhaps quite correctly) 
as eentrifugally developed cells, so that 
the xylem is mesarch in this region.; 

The next chapter deals with the Equisetales 



320 


CURRENT .SCIENCE 


[December 1936 


and is concluded with a brief but illuminating 
comparison of the forms dealt with so far. 
Bumberg’s excellent work on the prothallia 
of Fquisetum ( Planta , 1932) has perhaps 
escaped the notice of the author. 

Chapters VI to XIII deal with the Filicales. 
Teachers will always turn to Bower’s classical 
work on this order for detailed information 
but from the student’s point of view we 
have here an admirable and logically organ- 
ised mass of facts on the group. The next 
three chapters describe the Fossil Pterido- 
phyt.es and the last gives an account of 
alternation of generations and classification 
of vascular plants. The volume is concluded 
with a useful Index of 21 pages. 

There is a total of 218 figures, admirably 
executed when original, and well selected 
where they have been borrowed. Those 
engaged in teaching this group will probably 
lament the passing away of some old friends, 
but in general the author is to be congratu- 
lated on his choice. 

It is difficult, where all is so good, to point 
out the best. We are so charmed by Prof. 
Eames’ account of the life-histories that we 
are less ready to forgive him for the abbrevia- 
tion of many anatomical details, especially 
on Selaginella and Filicales. 

P. Maheshwari. 


Die Verbreitung der hoheren Wasser 
pflanzen in Nordeuropa (Fennoskan- 
dien und Danemark). By G-umnar 
Sammelsson. (Acta Phytogeographica 
Saccica VI., pp. 1 — 211 : 50 figs.) Upsala, 
1934. 

In this monograph the author has dis- 
cussed the results of his studies on the 
distribution of the higher plants of Northern 
Europe (Finland, Scandinavia and Denmark) 
which he commenced in 1919 and has conti- 
nued since then. 

The author has recorded on maps, accom- 
panied by lists of localities, the distribution 
of all the aquatic species present within the 
area. Forty-seven of these have been in- 
cluded in the monograph and the author’s 
conclusions are mainly based on them. 

The total number of species investigated 
is 149, of which 6 are typically salt-water 
and 19 are brackish and fresh-water species ; 
of the 135 fresh-water types, 110 are sub- 
merged and the rest are amphibious. 

The author’s conclusions are contained in 
the last- three chapters, which deal with 
the effects of climate (Oh. IV), soil and 
water types (Oh. V) on the distribution^ 


aquatic plants, together with the history of 
immigration of the types into the area 
(Ch. VI). 

The author ascribes the present-day 
distribution of species mainly to the long- 
continued operation of ecological factors 
(climatic as well as edaphic) and is very 
critical of the tendency to ascribe it to the 
working of hypothetical factors such as 
previous wide distribution of the species, 
their relict nature, and their wanderings 
before making a careful analysis of the 
working of the ecological factors at work 
to-day. The author attaches great impor- 
tance to the nature of the locality in deter- 
mining the distribution of various species. 
Depth of water, the structure of the soil, the 
movements of water (currents, etc.) and its 
chemical composition are all recognised as 
having great influence on the occurrence of 
particular species. In addition, the Biotic 
factors such as the competition of the various 
species among themselves, the capacity of 
particular species to produce favourable 
conditions for the growth of others (e.g., 
those which only grow in quiet areas or in 
clear areas between thickets of another), 
the influence of lower organisms on the 
composition of the water (particularly its 
oxygen content and temperature) are all 
considered from this point of view. . 

For a discussion of the history of immi- 
gration of the species the author utilises the 
results derived from a study of the fossil 
flora of the quaternary strata. 

He comes to the conclusion that at least 
the most common aquatic species of South 
Sweden have migrated into it from the 
South soon after the melting of the land ice 
before the end of the Ancylus period. 

The history of the Norwegian flora is not 
so well known, but it is assumed that it 
dates from the boreal period. As regards 
Finland the author is of opinion that in 
South and Central Finland an aquatic flora 
existed similar to the flora of South Sweden 
of the same period. The author considers 
that changes of climate which are known to 
have taken place in post-arctic times must 
have influenced the distribution of aquatic 
types very considerably. The steadily con- 
tracting northern limit of Trapa and other 
genera prove this. A steady cooling of 
the climate set in during the transitional 
period from the Bronze to the Iron Age. 
The climate became not only colder but also 
markedly oceanic. This led to progressive 
changes in the habitat which favoured 
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particular species at the expense of others. 
The present-day distribution may, therefore, 
be regarded as resulting from the inter- 
action of the sum total of the environmental 
factors on the plants themselves. 

The monograph itself must be consulted 
for details. S. P. A. 

Cinematique des milieux contimus. By 
Oh. Platrier. (Actualites Scientifiques ee 
Industrielles, No. 327.) (Hermann et Oie, 
Paris.) 1936. Pp. 34. Price 8 fr. 

This volume is the third of a series of 
three books written by the author on the 
science of kinematics. This is a small book 
of thirty-four pages and of three chapters, 
dealing with the kinematics of continuous 
media. The first chapter gives an account 
of the continuous transformation, deforma- 
tion tensor and its main properties, while the 
second chapter is devoted to infinitely small 
deformations and the third one deals with 
the methods of Lagrange and of Euler in 
the kinematics of deformable bodies. The 
book covers the major part of the subject- 
matter treated in the chapters 32 and 33 
‘Traite de Mecanique Bationnelle 5 , tome 
troisieme by P. Appell. The subjects are 
treated with remarkable conciseness and 
lucidity and the author has succeeded in 
conveying much information in a small space. 

M. N. N. 

Phenomnees photoelectriques et leurs 
Applications. Par G. A. Boutry. I. Pheno- 
m&nes photo&nissifs, Pp. 100. Price 20 fr. 
II. Cellules photo&nissives, Pp. 59. Price 
15 fr. III. Photoconductivity, Pp. 84. 
Price 20 fr. IV. Differences de Potentiel 
photoblectriques, Pp. 51. Price 15 fr. 
V. Photometric photoelectrique (Mesure des 
Courants), Pp. 51. Price 15 fr. VI. Photo- 
metric photoelectrique (Mesure des Plux), 
Pp. 72. Price 15 fr. (Nos. 312, 313, 336, 
337, 345 and 346 of Actualites Scienti- 
fiques et Industrielles. Hermann et Cie, 
Paris.) 1936. 

It is remarkable that two discoveries like 
that of the electromagnetic waves and of the 
photoelectric effect which led physicists to 
exactly opposite conclusion regarding the 
nature of light should be associated with 
the name of one physicist, vk . , Heinrich 
Hertz. It is equally remarkable that 
both should have developed into extensive 
branches of applied physics associated with 
mighty industries like radio, talkies and 
television. The simplicity and beauty of 
Einstein’s explanation of the photoelectric 


effect is all that we see in the ordinary text- 
books. But what variability and complica- 
tions are associated with the phenomenon 
can only be appreciated when we delve into 
the details. The books before us give a finely 
balanced and impartially critical resume of 
the facts in this maze of- secondary effects. 
The presentation is elegant and inviting. 
The limitations of the results so far achieved 
are indicated and suggestions for further 
investigation are judiciously thrown out. 
The bibliograpy at the end of each chapter 
contains critical remarks on each paper 
and is a very valuable guide. The emphasis 
is on the experimental side but the relevant 
theory is introduced wherever necessary. 
Apart from a description of the various types 
of photoelectric cells, methods of measuring 
the currents, methods of amplification neces- 
sary for most purposes, photoelectric relays 
and so on, there is no account of technical 
or industrial applications as such. On the 
other hand the various properties of cells 
and the different methods of measurement 
common to all applications are the objects of 
description. 

Within these limits, however, the account 
is detailed and full. The titles of the several 
volumes give a correct idea of the contents 
so that we need not elaborate this side of 
our remarks. In some places the description 
is rather short and not quite clear. Thus in 
I, pp. 21 and 22, in the description of Fig. 13 
the letters A and S are mentioned but are not 
to be found in the figure. So also in III, pp. 9 
and 10, the regions (1) and (2) referred to 
in the text are not marked in the correspond- 
ing diagram. There are also a few misprints 
here and there. The books on the whole, 
however, can be unrestrainedly recommended 
to all who require a just view of an important 
subject full of intricacies in the details. 

Theorie de Diffuseur (Haut-Parleur sans 

Pavilion). Par F. Bedeau (No. 281 of 

Actualitds Scientifiques et Industrielles.) 

(Hermann et Cie, Paris.) 1935. Pp. 67. 

Price 15 fr. 

This is a clear and readable account of 
the construction and working of the moving 
coil loudspeaker of the type designed by 
Pice and Kellogg. The theory behind the 
details of the design is dealt with in detail. 
The explanation of the theory as e.g ., the 
idea of acoustic impedance is illuminating. 
The numerical example on pp. 50-53 
brings the theory home in a concrete fashion. 
There are a number of obvious misprints, 
e.g., on pp. 18, 23, 25, 30, 34, 36, 46, 50, 60 
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and 64. On p. 7 it is not stated how the 
line OK in Fig. 3 is to be drawn. Apart from 
these minor defects, the book provides a 
good account of the design and testing of a 
moving coil loudspeaker and may be recom- 
mended. 


Le deuxieme Theoreme de la Thermo-, 
dynamique et la Mecanique ondulatoire. 
Par Satosi Watanabe. (No. 308 of 
Actualites Scientifiques et Industrielles.) 
(Hermann et Cie, Paris.) 1935. Pp. 93. 
Price 20 fr. 

The book represents an attempt to provide 
for the second law of Thermodynamics a rigo- 
rous and logical foundation based on wave 
mechanics. The method of Caratheodory 
has been modified to suit the new mechanics. 
Classical conceptions such as extension in 
phase space have been eschewed and a 
systematically quantum mechanical view- 
point is maintained. However, the author 
has had to resort to what he calls “the 
thermodynamic criterion, 5 ’ viz., the proposi- 
tion that A thermodynamic state cannot 
be divided into more than one thermo- 
dynamic state by an adiabatic transforma- 
tion. 55 The subject is difficult, and, as L. de 
Broglie says in his preface, u the book 
must be read carefully.” When this is done 
the reader will encounter very keen reason- 
ing which almost leads to conviction ; the 
rest must be left to the judgment of much 
more competent critics. 

Reaction Topochimiques. Part I. — Gene- 
ralites ; Part II. — Le Nitration de la cellu- 
lose ; Part III.— Le Gelatinisation des 
Nitrocelluloses. By Marcel Mathieu. 
(Actualites Scientifiques et Industrielles. 
Nos. 315, 316 and 317.) (Hermann et Cie, 
Paris.) 1936. Price 12 fr. each. 

The compounds formed by the polymerisa- 
tion of simple molecular groups, such as the 
paraffins, the polysaccharides, etc., present 
characteristics which are often difficult to 
interpret with the usual chemical or physico- 
chemical laws. Apart from the reactions in 
which the molecular structure is broken 
down as in the hydrolysis and splitting of 
molecules, an important characteristic of 
these complexes is the several reactions to 
which they can be submitted while conserving 
in general their crystalline structure. Such 
reactions go under the general name of 
e topo-chemical 5 reactions. A typical 
example is the nitration of cellulose, where 
the NOo groups replace the reactive OH 


groups in the cellulose molecules continuously 
with very little change in the lattice-struc- 
ture. These t.opochemical reactions which 
take place in the molecular edifice itself, have 
the characteristic of a solid solution. They 
play an important role in the phenomena 
of assimilation by living organisms and in 
the changes taking place in living tissues. 

M. Mathieu has presented in these three 
monographs a very interesting and readable 
account of the studies on cellulose, and of 
the classical, works of Astbury, Meyer and 
Mark, Bragg, and others. The monographs 
can be warmly recommended for all those 
interested in the structure and reaction of 
highly polymerised compounds such as the 
polysaccharides, the polyprenes, the proteids 
and the bakelites. M. A. G-. 


The Problem of Nutrition. Published by 
the League of Nations. Vol. I, Interim 
Report of the Mixed Committee; Yol. II, 
Report on the Physiological Bases of 
Nutrition ; Yoi. Ill, Nutrition in Various 
' Countries ; and Yol. IY, Statistics of Food 
Production, Consumption and Prices. 
These four Reports are the result of the 
action of the 1935 League Assembly, which 
set up a “Mixed Committee,” including 
agricultural, economic and health experts, 
to prepare a report on nutrition, and instruct- 
ed the technical organisations of the League 
to “ collect, summarise and publish informa- 
tion on the measures taken in all countries 
for securing improved nutrition.” Vol. I is 
a general report which may profitably he 
read in conjunction with the International 
Labour Office Report Workers' Nutrition 
and Social Policy .*• It is a preliminary 
report, and its conclusions and recommenda- 
tions are tentative. The need for educating 
the medical profession, its auxiliaries and 
the general public, in the newer knowledge of 
nutrition is strongly emphasised. Of other 
recommendations, the following are of parti- 
cular interest : — 

“ Governments should consider what steps 
should be taken, whether at the public charge 
or otherwise, to meet the nutritional needs 
of the lower-income sections of the commun- 
ity, and, in particular, the means by which 
they might ensure that an adequate supply 
of food, especially safe milk, should be made 
available for expectant and nursing mothers, 
infants, children and adolescents. 


* “ Studies and Reports Series B (Social and Economic 
Conditions),” Geneva, 1931, No. 23, 
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;; Governments should consider whether 
any modification of the general economic and 
commercial policy is desirable in order to 
ensure adequate supplies of foodstuffs, and 
in particular, to assist the reorientation of 
agricultural production necessary to satisfy 
the requirements of sound nutrition. ” 

One recommendation is of interest to 
those concerned with nutritional problems 
in India : The Mixed Committee *' c invited 
the assembly to recommend the govern- 
ments concerned to give their full support to 
the Health Organisation in its enquiries 
into the widespread malnutrition which 
exists in the tropics and certain Far Eastern 
countries/’ 

The present report, drawn up by a com- 
mittee including experts of varying national- 
ity and outlook, is in places somewhat 
ponderous and platitudinous. .Nevertheless 
it does adequately define the problem of nutri- 
tion in relation to public health and state 
activity in general, and indicates the lines 
which must be followed if the discoveries of 
modern nutritional science are to benefit 
mankind in general. 

Vol. IT contains a revised version of a 
Eeportf issued in December 1935, in which 
optimum dietary requirements were defined 
in terms of foods and food factors. It sets 
up the objective to be striven for by conjoint 
effort. In addition to the diet schedules 
for pregnant and nursing women, infants 
and very young children given in the first 
report, schedules for children 5-7 and 
12-14 years of age are included. There 
is a good definition of what is meant by 
“ protective ” foods, and a more detailed 
account of calorie and protein requirements. 
Doubtless this report will meet with some 
technical criticism on the part of nutrition 
workers and will need modification from 
time to time, but in general its recommenda- 
tions are sound as far as present knowledge 
goes, and it will adequately fulfil the pur- 
pose for which it W'as drawn up. 

In Volume III one finds a mass of valuable 
and hitherto quite unavailable information 
about public health nutrition work in some 
27 countries. The chief activities dealt 
with are the following : — 

Measures taken on behalf of mothers and 
infants. 

Measures taken on behalf of children of 
school-age and young people. 


| C. H. 1197, Geneva, 1930. 


Measures taken on behalf of adults, and 
in particular of unemployed adults. 

.Army and Navy dietaries. 

Measures to enable particular categories 
of consumers to obtain foodstuffs at 
reduced prices. 

Measures for ensuring the quality of 
foodstuffs. 

Research, education and popular instruc- 
tion with regard to food values. 

It is surprising to note how much is being 
done throughout the world under these 
various heads. One must, it is true, re- 
member that the data in the report were 
supplied by government departments in 
each country, and there is a natural tendency 
to make the best display possible. But in 
general it appears that governments are 
becoming aware of their responsibilities in 
connection with the feeding of populations. 
The Report, 271 pages in length, will be a 
useful reference wmrk for those concerned 
with practical aspects of nutrition. The 
fact that advances are being made in this 
held elsewhere in the world, even in very 
poor countries with large peasant popula- 
tions, should stimulate the study and attack 
of the problem of nutrition in India. 

Vol. IV, “ Statistics of Food Production, 
Consumption and Prices,” has been prepared 
by the International Institute of Agriculture, 
Rome. The first 36 pages provide a general 
summary of production and consumption 
trends, and the remainder of the Report is 
devoted to appendices containing Tables of 
Production and Consumption, Price Index- 
numbers, etc. The International Institute 
of Agriculture was asked by the Mixed 
Committee to pay particular attention to 
what are sometimes known as the C£ pro- 
tective ” foods, but the first sentence in the 
Report indicates the difficulty of complying 
with this request. £C Statistics of production, 
in any country, of the protective foodstuffs — 
milk and its derivatives, meat and fish, eggs, 
fruits and fresh vegetable — are notoriously 
unsatisfactory. Relatively few' countries 
ever attempt to compile annual estimates of 
complete national production : hardly any 
of those that do make the attempt would 
care to claim more than a very moderate 
degree of accuracy in the figures they com- 
pile.” Nevertheless, in spite of the defects 
in the available data, it has been found 
possible to reach some general conclusions 
in the case of 16 European countries, the 
United States, Canada, Australia and New 
Zealand, 
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Production of milk is, in general, increasing 
in these countries. Butter shows the same 
upward trend, which has, howe\ei. been 
slight Iv checked in the last year or so. Tn 
some countries which are largely exporters 
of butter and cheese production has. dimi- 
nished, a compensatory rise being visible in 
countries which are normally largo importers 
of these foods, and which are now seeking 
to develop home production. Meat produc- 
tion is in general, rising, but here again a 
check is visible in the great meat-producing 
countries — e.g.< Australia. The trend of the 
production of eggs, fruit and vegetables is 
also upwards. Consumption in most eases 
runs parallel with production and it thus 
appears that the quality of national diets 
in Western civilisation is improving. 

An interesting section is that; dealing with 
“ Measures of Financial Assistance to Agri- 
culture.'’ Methods followed in the Unioed 
States under the Agricultural Adjustment- 
Act (A. A. A.) have been particularly striking. 
The government adopted the policy of 
buying live-stock from the farmers to relieve 
congestion and to raise prices, but this .was 
not simply destroyed and lost to the nation ; 
the surplus ” food so obtained was largely 
handed over to unemployment relief organ- 
isations, or made available for improving the 
nutrition of school children, etc. The com- 
modities purchased and handed over to 
unemployment relief agencies included dairy 
products and sugar. The government spent 
204 million dollars in this way in two years, 
but- of this 187 million dollars were recover- 
able advances to government relief organ- 
isations. The A. A. A. has now been pro- 
nounced " unconstitutional ” by the Supreme 
Court, a remarkable example of how the 
development of government on modern 
scientific lines may be checked by an out- 
worn eighteenth-century constitution. 

All these reports will repay careful study 
on the part of scientific, medical and public 
health workers in this country. W. it. A. 

Indian Science Abstracts. (Being an anno- 
tated bibliography of Science in India.) 

Published by the National Institute of 

Sciences of India, 1936. Price Rs. 7-8—0. 

The number of active centres of research 
scattered in different parts of India and their 
. scientific output have been increasing . at 
a rapid rate during the past decade or two. 
The need has been increasingly felt for a 
.collection of the scattered scientific literature 
of the country, which would help in avoiding 
duplication of work at different centres and 


also offer the results obtained at one centre 
early enough to workers elsewhere, interested 
in similar or allied problems, to be of advant- 
age to them. The increase of literature, 
especially in the biological sciences, was 
felt to such an extent that the Society of 
Biological Chemists (India), soon after its 
inauguration, undertook the publication of 
an Annual Review of Biochemical and Allied 
Research in India , the first number of which 
appeared in 1931. 

The attempt on the part of the National 
Institute of Sciences of India to publish an 
annotated bibliography of scientific litera- 
ture in India under the caption of Indian 
Science Abstracts should therefore be wel- 
comed as opportune. Such a publication, 
however, if it is not intended merely to 
serve as a record of Indian achievements in 
Science but prove of any help to the research 
workers in India, should aim at certain 
requirements such as completeness, quality 
and earliness of publication. 

Considering the comprehensiveness of the 
sciences taken up for abstracting, which range 
from Astronomy and Anthropology to Metal- 
lurgy, Palaeontology and Zoology, it w r onld 
have been fortunate if the editors could have 
secured the co-operation of existing scientific 
societies in India specialising in particular 
fields to undertake the editing of the parts 
relating to their respective spheres. In fact, 
instead of having the abstracts belonging 
to widely differing subjects all under one 
cover and charging a high rate for the whole, 
it- would have been better if the- parts had 
been issued separately. It is rather surpris- 
ing that the editors have not thought fit to 
number the pages, as such numbering would 
have facilitated references to the abstracts. 

The volume purports to be Part I for the 
year 1935, but it is not stated whether the 
subsequent parts would cover the same 
ground or other subjects not included in the 
present part ; if the former, one may ask why 
the publication could not have been delayed 
till the fresh matter could also bo incor- 
porated, as it would have simplified alpha- 
betical classification and subsequent reference 
to the contents ; and, if the latter, the volume 
is incomplete and does not do justice to 
the great volume of literature that, has been 
issued in India on the subjects covered. 
Continuity of quality and comprehensiveness 
of matter abstracted could best be secured 
through an efficient agency of workers 
organised on a business footing and prefer- 
ably acting under the guidance of specialist 
scientific societies, C. Jh A, 
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Correlation of the Ancient Schistose Formation of Peninsular India.* 


I N' Part 1 of this memoir, reviewed in 
the September number of this Journal, 
Sir Lewis Perm or divided the Archaean 
rocks of India into regions and provinces 
for purposes of description. No. 1 of 
Part 2, which is the subject of the present 
review, describes three of these provinces 
the Bliarwar-Mysore-Nellore Province, the. 
Chanda-Bastar Province and the Singhbhum- 
Orissa Province. 

The Dharwar-Mysore-Nellore 
Province. 

This is the first province to be described 
as it contains the so-called “ classic ground 
in which Foote originally separated the 
Dharwar formation from the associated 
gneisses.’’ Tn other words its priority arises 
entirely from historical considerations. Sir 
Lewis treats us to a fine summary of the 
work which has been written on the non- 
charnockite areas of South India, and 
lucidly traces the oscillations in view-point 
and understanding of successive geologists 
who have worked on these rocks. 

Newbold’s earliest views, expressed in 
184-1, that the granitic rocks had intruded 
into earlier schists and gneisses, was largely 
accurate and it is curious that over 60 
years elapsed before this view became 
accepted. It is a fine illustration of how 
scientific advancement is so often held up 
by blind belief in a popular view. 

E. B. Foote’s first descriptive work on 
the South Indian rocks appeared in 1876, 
but it was not until 1886 that he proposed 
the term “ Dharwar ” for the schistose 
rocks which occur as wide bands in the 
" granitoid gneisses,” and later described 
eight such bands. He refers to the Dharwar 
system as “ Lower Transition,” and. reject- 
ing Newbold’s views of the intrusive relation 
of the gneisses into the schists, concluded that 
the Dharwar locks rested unconformably on 
the granite-gneisses. 

J. Malcolm Maolaren, who worked in this 
part of India for a very short time at the 
beginning of this century, continued to 
believe in this stratigraphic unconformity 
between the Dharwars and granite-gneiss. 
Maolaren did no detailed mapping yet he 
drew comparisons between these Dharwars 
and the rocks in Chota Nagpur, Eajputana 
and even Bihar and Shillong. Maclaren’s 


*“An attempt at the correlation of the ancient schistose 
formation of Peninsular India,” by L. L. Fermor, 
Me?noir$ of the Geological Survey of India , 1936, 70, 
Pan 2, No. I, pp. 53-217. 


work in the economic field was invaluable, 
and he was one of my earliest friends in 
geology, but I am of the opinion that this 
correlation was the one unfortunate contri- 
bution which Maclaren made to Indian 
geology. The term Dharwar should not 
have been given such a wide significance in 
Indian geology at that stage, as the compa- 
risons were not based on mapping but on 
mere generalised lithological resemblances. 
Its use has given a bias or colour to all 
subsequent work in these areas, which 
should never have been present. 

Then followed the work of the Mysore 
Geological Department of which Foote him- 
self was the founder. No comprehensive 
account of this part of India has appeared 
since Smeeth’s outline in 1916. The Dhar- 
wars are divided into an upper (chloritic) 
and a lower (hornblendic) division without 
any break between the two, and the whole 
intruded by a succession of granites and 
basic igneous rocks, the Dharwars being 
recognised as the oldest rocks present. 
Smeeth, in 1926, concluded that the C£ lower 
division ” is intrusive into the c; upper,” a 
view which Jayaram later rejected. A 
calcareous and manganiferous division has 
also been recently recognised, and known as 
the <c Sakarsanhalli series ” which may be 
a still lower division. Of the intrusive 
granites the Peninsular gneiss is the most 
widespread. 

The various opinions as to whether the 
quartzites, ferruginous quartzites, limestones 
and schists are of sedimentary origin or are 
due to replacement of igneous rocks, are stat- 
ed fairly enough by Sir Lewis, as also is the 
controversy concerning the sedimentary or 
crush origin of certain conglomerates. 
Notwithstanding that Sir Lewis refuses c: to 
accept any conglomerate in the Archaean 
as truly sedimentary except on the most 
rigid proof,” an attitude which he so 
strongly assumes in Part I, it is good to 
read that he does acknowledge the recent 
views of. Eama Bao and Pichamuthu that 
sedimentary conglomerates actually occur. 
His criticism of Iyengar’s, Smeeth’s and 
Jayaram’s inclusion of the intrusive Cham- 
pion gneiss as part of the Dharwar system 
is justifiable. 

Eama Eao and Jayaram were the first 
of recent writers to reject the view of 
Smeeth and Iyengar that all the Dharwars 
are of igneous origin, and they accept a 
sedimentary origin for many of these rocks, 
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Sir l ewis' review of this work in South 
India leaves an impression that needless, 
-weak and illogical arguments were the 
burden of past descriptions, and that a 
little acknowledgment of simple views and 
analogies from other areas would have 
cleared the air. It is all expressed so 
concisely by one small phrase in the memoir : 
" After all, the Sakarsanhalli rocks are 
mainly shreds ” — the same might be said 
of all these schist belts of South India as 
compared with the Archaean tracts in other 
parts of the country. This, indeed, is one 
of the reasons why I believe that the Dhar- 
wars have been given a position as a type 
system in our Indian stratigraphy out of all 
proportion to their importance. Those who 
have worked long in India will read this 
historical account with a certain feeling of 
regret, perhaps, that- Sir Lewis has found it 
necessary to take out some of our skeletons 
once more for an airing. 

Chanda-Bastar Province. 

This extends north from the Godavari 
River and three-quarters lies in the Central 
Provinces. It is bounded on the east roughly 
by the Eastern Ghats and on the west by 
tlie Deccan Traps, Gondwanas and Puranas. 
Little has been published concerning this 
tract during recent years, and the last 
memoir of any importance appeared in 1 902. 
Sir Lewis refers to Smith’s account of the 
Raipur and Sambalpur Districts, dated .1899, 
as "fairly modern ”! Amongst other fa.ul tings 
Sir Lewis deduces evidence for a fault zone 
seme 000 miles in length, which threw down 
the Chandar-Bastar Province several thou- 
sand feet relative to the adjacent Eastern 
Ghats Province. 

During the last few years Geological 
Survey of India parties have been engaged 
•in the Bhandara District of this province 
under the supervision, until recently, of 
Sir Lewis. Plere, the Sakoli series is regarded 
as younger than the Sa-usar series which crops 
out to the north. A survey of Bastar State 
in the eastern part of this province, has 
recently been commenced by Air. H. Crook- 
shank and Dr. P. K. Ghosh. There, a series 
of metamorphosed sediments have been 
intruded by granitic rocks ; ferruginous 
quartzites form an important part of the 
series. Summarising the features of the 
Chanda-Bastar Province Sir Lewis notes 
that the phyllites, schistose rocks and 
gneisses are more or less parallel to the 
general north -south trend of the rocks in the 
Dharw r ar-Mysore-Hellure Province. The 
phyllite-schist suite has received different 


names in different areas : Sakoli series in 
Bhandara, Chilpi Ghat series in Balaghat 
and Drug, and Sonaklian series in Bilaspur, 
Raipur and Sambalpur. AH are compared 
with the Dharwars of South India. The 
chief rocks are slates, phyllites, mica schists, 
chloritie and hornblendic schists, quartzites 
and hematite-quartz-schists. Calcareous 
rocks are entirely absent. 

The province is very largo, the schists are 
widely separated in the granite-gneiss. So 
little is know'n, apart from the Sakoli and 
Sausar series, that there is no justification 
for any correlation as yet between each area. 

The Singhbhum-Orissa Province. 

We come next to the area which, has been 
my own hunting ground during the last iff teen 
years. It is a small province, but it will be 
interesting to see later the reason for the 
separation of the Ranchi and Bihar Provinces 
which lie to the north, and which in actual 
fact form a very definite unit with Singh- 
bhum geology. Economically it is the most 
important of all the provinces. 

Sir Lewis summarises the early work of 
Ilaughton, Stoehr, Ball, Maciaren and 
Eermor in Singh bhum and surrounding areas ; 
of these Ball alone did any extensive map- 
ping, hut Fermor mapped about 20 square 
miles around some chromite deposits. The 
early views were more or less parallel to 
those expressed for South India, except 
that at no time was such a wholesale relation 
of schists to an igneous origin postulated. 
Ball’s memoir (1881), the result of recon- 
naissance w r ork of a most erudite type, 
was the most momentous, hut to a modern 
reader it suffers from inhibitions attendant 
on the geological beliefs of those days — the 
same will certainly be said of our own work, 
perhaps, in the future ! 

An important omission is the work of 
K. A. K. Hallowes m 1905-08, whose 
progress reports w r ere available to Sir Lewis. 
He was the first to point out the intrusive 
nature of the granites into the schists, and 
there is much valuable information buried in 
Hallowes 1 reports. 

A good account is given of the more 
modern detailed surveys which have covered 
approximately 10,000 square miles since 1920. 
The three principal workers, Jones, Dunn 
and Krishnan, receive a good hearing, with 
also a mention of Dey’s work ; I should have 
liked to have seen some reference to the work 
of other colleagues, for example to Hobson 
and Iyer who have done some useful mapping 
in this area. This work has been recently 
described in several memoirs and others 
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will appear shortly. But even so. I feel 
that our conclusions are unsatisfactory. 
Almost at the beginning Jones found that 
•wonderful section along the Deo river 
where the basal bed of the Iron-ore series 
rests on the vertical beds of an older meta- 


morphic system — in no country have 1 seen 
exposed so clear a section of the uncon- 
formity between two Archie an systems. 
Almost from the beginning, therefore, we 
were aware that two systems of rocks were 
present : indeed my own field-work in India 
commenced from the actual site of this Deo 
river section. In Singhblmm and surround- 
ing areas we have the following succession : — 
f (7) Dalma lavas, with agglomerates 
and phyllites. 

(f>) Dhanjori quartzites (with 
oceasi onal congl omerates ) 


Iron-ore 

series 


impersi stent. 

(5) Phyllites with tuffs, lavas, lime- 
stones, conglomerates, quart- 


zites. 


(D Banded -hematite-quartzite. 

(3) Shales, phyllites, mica-schists. 

(2 ) Limestones — impersistent. 
ill) Basal sandstone-conglomerate. 
Older Metamorphic System. 

The Older Metamorphic system does not 
cover a wide area, but wherever found its 
rocks are in every respect lithologically 
similar to the metamorphosed types of the 
younger Iron-ore series. Although no 
banded hematite-quartzites and iron-ores 
have as yet been found in the older group, 
the fact that pebbles of these ferruginous 
rocks occur in the basal conglomerate of the 
Iron-ore series indicates that such iron-ore 
rocks were present in the Older Metamorphic 
system. Lithologically the older system 
resembles the Dhaiwars of South India just 
as much as does the Iron-ore series. 

The Iron-ore series should be regarded as 
a system, but it is the policy of the Geological 
Survey to retain the term series until correla- 
tions between, widely separated areas have 
been effected. The unconformity between 
the Older Metamorphic system and the Iron 
ore series represents a vast period of time, 
but in the Iron-ore series itself there are 
overlaps and erosion intervals permitting a 
grouping of the beds into stages. Going 
downwards in the system there was an 
erosion interval immediately preceding the 
Dalma lavas, a very considerable erosion 
interval preceded the Dhanjori quartzite 
and conglomerate, brief intervals occurred 
in the underlying stage of tuffs, etc., and 
finally, in South Singhbhum and Keonjhar, 


such a prolonged period of erosion preceded 
the banded liematite-qnartzite that almost 
the whole of the underlying shales were 
removed and the Iron-ore beds occupy almost 
a basal position. 

Sir Lewis discusses the outcrop of basal 
conglomerate immediately around the Deo 
river section as if it w'ere a problem. There 
is no problem to those of us -who have 
followed this bed along the strike — I person- 
ally have mapped it for over 30 miles where 
it is found continuously between the granite 
and overlying shales and limestones. There 
is, how'ever, a problem in regard to the 
adjacent Singhbhum granite. Most of this 
granite is definitely intrusive into the Iron- 
ore series, but I am of the opinion that some 
of the granite intrusive into the Older Meta- 
morphic system is older than the Iron-ore 
series. Most of Sir Lewis 5 difficulties arise 
from the fact that his acquaintance with 
the geology of this area is based largely on a 
traverse of the copper belt and on a few 
brief visits. 

Continuing these surveys to the west, in 
Gangpur State, Dr. Krislman has recently 
found a suite of calcareous rocks which he 
calls the Gangpur series, and which he 
believes is older than the Iron-ore series, but 
younger than the Older Metamorphic system. 
Recognising the several erosion intervals 
within the Iron-ore series, some of wiiich 
have been very prolonged, and having 
surveyed the country up to the border of 
Krishnan’s area, it seems to me possible 
that the Gangpur series may represent a 
stage (not necessarily basal) of the Iron-ore 
series (or system) elsewhere removed. Eow- 
ever, discussion of this may be preferably 
left until Krishnan’s memoir appears and 
his evidence can be more fully appreciated. 
Sir Lewis Feimor would correlate the 
Gangpur series with the Sausar series of the 
Central Provinces — still, 350 miles separate 
the two areas and correlation at this stage 
seems to be mere speculation. 

Termor remarks that in 1929 I discussed 
the possibility of correlating the Singhbhum 
rocks with the Dharwars of South India, 
following my predecessors. I no longer do 
so, however, for I regard such correlation as 
premature. Sir Lewis commences by accept- 
ing them as Dharw'ars, then sets out to prove 
his correlation. 

At the end of each chapter the features of 
the province described are summarised and 
the lithological resemblances indicated on 
which a correlation with other, areas may 
be suggested. These lithological grounds 
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reach a maximum for the Singlib hum -Orissa 
Province. They include such rocks as iron- 
ore deposits, hornblende-schists, aluminous 
rocks, manganiferous rocks, calcareous rocks, 
carbon phyllites, ultrabasic rocks, andgrano- 
phyres. Of the iron-ore deposits similar 
rocks must have occurred in the Older 
Metam orphic system, as also do hornblende 
and other schists, and ultrabasic rocks. Of 
the manganiferous rocks we have at least 
two horizons in the Iron-ore series, either of 
which could have given rise to gonditie types 
under suitable metamorphism, and there 
are also the manganese deposits in rhe 
Gangpur series. Calcareous rocks are present 
in the Iron-ore series, sometimes thick but 
impersistent in this area — it is easy to visualise 
their swelling to the proportions known 
in the Gangpur series. Carbon phyllites are 
present in both Iron-ore and Gangpur series ; 
it is not correct to say they are less important 
in the Iron-ore series, as Sir Lewis believes. 
As to the intrusive granophyres, from pebbles 
in the Iron-ore series there was a pre-iron - 
ore granophyre, another is intrusive into 
the Iron-ore series and yet a third is an 
acid differentiate of the much later Newer 
Dolerites — microscopically identical with 
each other. These rocks provide no reliable 
evidence and I, personally, cannot accept any 
correlation on lithological grounds. To geo- 
logists not familiar with our Indian Archaean 
geology there is the possibility that resem- 


blances marshalled in this way may appear to 
masquerade under the guise of logical 
premises. Time after time colleagues work- 
ing with me in my area or in other areas have 
discussed with me these lithological similar- 
ities to the Iron-ore series rocks, but in 
recent years I have believed it wiser to put 
a brake on this type of correlation, and await 
the accumulation of evidence which will 
form a more logical basis. The Held of 
comparative stratigraphic succession should 
prove a valuable aid, however, and there are 
signs of its ultimate use in Fermor’s account. 

It appears that Fermor’s correlation, so 
far as his account has gone, is approaching 
lines similar to those which have suggested 
themselves to his colleagues, but which 
they have hesitated as yet to pursue. 

In this review I have found it a little 
difficult to sift the principal features from the 
mass of detail irrelevant to the object of the 
memoir. Furthermore Sir Lewis has not 
always accurately recorded my less important 
views and I rather suspect the same on other 
minor points. 1 should like to have seen 
extracts taken from individual worker’s own 
memoirs wherever possible rather than from 
General Eeports ; this particularly applies to 
the memoir of IT. C. Jones which w r as in 
Sir Lewis* hands some three or four years 
ago. 

J. A. Dunn. 


ASTRONOMICAL NOTES. 


Comet 1936 C. — The Third Comet of the 
year was discovered on the night of Septem- 
ber 20, 1 936, by Mr. Jackson at Johannes- 
burg, and a day later, independently by 
Prof. Neujmin at Simeis, Crimea. The 
comet was of the the 12th magnitude at that 
time and near its maximum brightness, hut 
seems to have faded rapidly declining to 
about the 14th magnitude on October 12. 
Mr. Jackson has computed a preliminary 
orbit from three observations and finds 
the time of perihelion passage to he 1936 
October 2. 

Another New Star in Aquila. — Another 
Nova in the Constalllation Aquila (Eova 
66S, 1936) was found by Prof. Tamm from 
examination of photographic plates taken 
at the Stockholm Observatory. The magni- 
tude on October 7 was 7 -6 and the position 
is given by 

.It. A. 19**23’" -5 ; Decl. 7° 29' N. (1936-0). 


The star is getting gradually faint, its magni- 
tude on December 2 w r as estimated to be 9-4. 

Two New Stars. — A nova was discovered 
on September 18, in the Constellation 
Aquila by Tamm, a Swedish astronomer, 
when its magnitude was 8-0. Its position 
(for 1936-0) is given by E. A. 19 /l 14^-0. ; 
Decl. 1° 36' N. The star was already 
decreasing in brightness, its magnitude on 
September 23 having declined to 8*8. 
There seems to have been a secondary 
maximum since then, and the brightness on 
November 3 was observed to be again 8 ; "*0. 
Information has been received of the dis- 
covery of a nova on October 6 by Mr. 0. 
Jackson of the Union Observatory, Johan- 
nesburgh, South Africa. The star is situated 
in the Constellation Sagittarius and was 
about the sixth magnitude at the time of 
discovery. 


T. P. B. 


December 1936] 


CURRENT SCIENCE 


329 


CENTENARIES. 

8. E. Ranganathan, m.a., l.t., f.x.a. 
( University of Madras.) 


Jonh Maurice Bruhl (Count), 1736-1809. 

T M. BRUHL, the German diplomat, 
^ • who made a name as an amateur 
astronomer, was horn at Wiederan in 
Saxony on 20th December 1736. He was 
a nephew of Count von Henry Bruhl, the 
Saxon minister, whose establishment of 20.0 
servants was larger than the King’s and 
about whom Frederic II said “ Of all men of 
his age, he had most watches, dresses, lace, 
boots, shoes and slippers.” This amazing 
collection of watches seems to have had a 
profound effect on his nephew. For, it s 
claimed that the most signal, benefit con- 
ferred by J. M. Briihl on Science was his 
zealous advancement of - chronometry. 

His Career. 

Having received his education at Leipzig, 
Briihl entered diplomatic service at the age 
of nineteen. Having seen service at Paris, 
Warsaw and Thuringia, he took up the post 
of envoy extraordinary in England in 1764 
and stayed there till his death. 

His Service to Astronomy. 

Briihl loved astronomy with passion. In 
association with astronomer von Zash, he 
determined the latitudes and longitudes of 
several places, with a Hadley’s sextant and 
a chronometer of Emery. The results were 
embodied in a book published in 1786. It 
gave the latitudes and longitudes of Brussels, 
Frankfort, Dresden and Paris. Another 
publication of his came out in 1794 under 
the title On the investigation of .astronomical 
circles. He also contributed frequently to 
Astronomisches jahrb ucJi . 

His Service to Chronometry. 

As has been already stated, the impression 
produced in his youthful mind by the un- 
usual collection of watches in liis uncle’s 
palace, made him devote much thought to 
chronometry in his later age. He published 
his Three registers of a pocket chronometer in 
1785, his Nomean journal du chromitra in 
1786 and A register of Mr. Mudge' s time- 
keepers in 1790. He was the acknowledged 
patron of Thomas Mudge, the famous 
British horologist, who is known to have 
made the first watch, of Dr. Johnson in 1768 
and to have invented the lever escapement. 
In his A description of the timekeeper (1799), 
Mudge explicitly acknowledged that the 


realisation of his improvements in watch- 
making was largely due to the help of Briihl. 

Briihl died at his house in Old Burlington 
Street, London on 9th June 1809. 

John Johnstone, 1768-1836. 

JOHN JOHNSTONE, a physician and a 
^ medical author, was born in Kiddermins- 
ter in 1768. He belonged to a family rich in 
tradition. His father James was a famous 
medical doctor, who w r rote a treatise on The 
M alignant epidemic fever. Two of his brothers 
also were famous in medicine. The eldest, 
James, distinguished himself by his thesis 
Be angina maligna. The second, Edward, 
received well deserved praise from the pro- 
fession for his thesis, Be febre puerperali , 
and got elected as the first physician of the 
Birmingham General Hospital. His nephew, 
James, became the first Professor of Materia 
Medica at Queen’s College. 

His Career. 

John Johnstone became an M.B. of 
Edinburgh in 1793 and practised medicine 
in Worcester till 1799, when he removed to 
Birmingham, where he gained a large practice. 
He became M.D. in 1800, and a Fellow of 
the Royal College of Physicians in 1805. 
He was elected Harveian Orator in 1819. 
He was President of the second meeting of 
the Provincial Medical and Surgical Associa- 
tion by which name the British Medical 
Association first came into existence. 

Johnstone’s medical skill and general 
learning were considerable and his character 
was highly valued. He published six trea- 
tises on different topics in medicine. He 
died at Birmingham on 28th December 1836, 
aged 68. 

Charles Frederic Chandler. 

n E. CHANDLER, the American chemist, 
was born at Lancaster, Mass., on 
6th December 1836. His father was a 
merchant at New Bedford. While he was 
studying in the local school, he happened to 
listen to some occasional lectures on che- 
mistry by Louis Agassiz. They .roused his 
scientific curiosity and at fourteen he re- 
solved to become a chemist and stuck to it. 
Even then be began to collect minerals and 
rig up a little chemical laboratory. In his 
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ardour for science, lie neglected the classics 
and this stood in the way of his admission 
to the University. After spending some 
time in the Lawrence Scientific School at 
Harward, he crossed the Atlantic as super- 
cargo on a sailing ship carrying whale oil 
to Antwerp. He spent three years at 
Berlin and Gottingen under Wohler and 
Bose and got his doctorate in 1856. 

His Career. 

On return home, he sent a paper to the 
Scientific American on the preparation and 
use for lamps of mineral oil, but it was 
turned down on the ground that the use of 
mineral oil in lamps was too fantastic a 
notion for publication ! Hearing that an 
assistant w T as required at the Union College, 
he went all the way to that place. But the 
trustees had sanctioned only a janitor’s 
post. '*'111 take the job of janitor ” said 
the Doctor of Gottingen and without hesita- 
tion, he proceeded to sweep out and do 
general menial’s work before and after hours 
for w r hich he was paid and to assist the 
professor and to instruct in official hours for 
which he was not paid. It happened that 
the professor of chemistry left the college 
in a year and Chandler, the janitor, was 
made the professor. This was in 1857. He 
occupied the Chair of Chemistry of the 
Columbia University from 1864 to 1911. 
It is said that his students were like sons 
to him. He was jealous for their welfare. 
Much of his income went to help them. 
If his liberality was abused, he straightaway 
forgot all about it. As a mark of grateful- 
ness, his old students established in his 
honour the Chandler Lectureship and the 
Chandler Medal for research in chemistry. 

His Contributions to Science. 

Chandler’s early contribution to the study 
of illuminating oils has been already referred 
to. Later in life, when kerosene lamps 
became popular, fatal explosions were found 
to be frequent. He worked hard to avert 
such explosions and established proper 
standards of illuminating oils and a scheme 


of flash point tests. Ilis work in this matter 
was so efficient that he was invited as an 
expert adviser by the British Government. 
When the Hew York College of Pharmacy 
was a struggling little school, he did consi- 
derable honorary teaching and developed it 
till it was taken over by the University. 
He became a leading authority on water - 
supply and sanitation. As early as 1866, 
he took up, as an honorary job, the regula- 
tion of the food supply and the sanitation 
of Hew York. He soon became a pioneer 
in municipal milk control. Another in- 
vention of his, which has now come into 
universal use, is the flush closet. He 
refused to patent this idea and allowed it 
to be exploited by anybody, so that more 
healthful homes might come into existence. 
In all his contributions, he never equated 
them with money or with any kind of per- 
sonal advantage. He is indeed said to 
have been “ One of the most effective 
crusaders of his time in behalf of the public 
good.” 

In the field of applied chemistry, he made 
leading contributions to the sulphuric acid 
industry and in 1866 lie discovered the 
ingeneous system of ton-weight assaying, 
which is now in general use. 

LIis Honours. 

Chandler was a prominent member of the 
American Chemical Society, and of the 
national Academy of Sciences. He was an 
active member of several other American 
Societies, and of the Chemical Societies of 
several foreign countries. The collection 
he had made through his long life became the 
nucleus of the Chandler Chemical Museum of 
Columbia. He was greatly respected in 
scientific circles. His presence was always 
felt to be a joy and inspiration to others. 
The most difficult tasks became easy in his 
presence. He is described as a catalyst to 
encouragement, for he is said to have had a 
remarkable faculty in making men believe 
in themselves. 

He died in his eighty-ninth year, cn 
August 25, 1925. 
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Arithmetical Investigation of Elliptic 
Integrals. — Schneider {Math. Ann., Band 113, 
Heft 1, pp. 1-13) has proved three general theo- 
rems from which a variety of interesting results 
concerning the transcendency of elliptic integrals 
can he deduced. These are the following : 
J. — The six numbers a , b, g 2 , # 3 , jp (/3), a p H~ 
b £(/3). {£> (/?), =. oo, | a I -f | b ( 4 = 0} cannot all be 
algebraic. II. — If f (x) and £>*(<7' r ) be alge- 
braically independent and x — /3 not being a 
pole for either, then at least one of the seven 
numbers r/o, . 6/ 2 *, <y 3 *, jp (yS), Q, i s trans- 

cendent.. (These theorems are slightly sharpened 
bv him bv utilising the transformation /?' = Ap.) 
III. — If f {/ 3)=t=°o and g 2 and g 3 are algebraic, 
then at least one of the three numbers jp (/3), 
r/ t 0, and eQfi, is transcendent. The proof con- 
sists in constructing a polynomial 

L (a) - *2 l "if CA ll P '(*).[«* + & f (*)]/* 
A=ou=o 

which r-ply vanishes at the points a£= 7c. j8 
(7c = 1, 2, . .7, under the supposition that if 

jp (7c yS) = 0. the corresponding a/, is omitted), 
where t =■■ 21 a -h 1 . and s is the decree of the 
algebraic field to which the numbers belong 
(assuming that all the sets of numbers in the 
theorems to be algebraic) in such a way that the 
coefficients c are all algebraic integral and all 
their conjugates arc 

< IC 3 r • f lr . where r = 

This is constructed by making use of the formula* 
and some inequalities of elliptic functions. Then 
he proves that if L (x) possesses these properties, 
then it should be identically equal to zero by 
which the theorem is obtained. 

The results obtained are extremely general 
and a few particular results are stated below : 
(1) The length of an arc of an ellipse whose axes- 
lengths are algebraic between algebraic values 
of the ordinates cannnot be algebraic. (2) In 
case (jo and. # 3 are algebraic co, tj, co/ 77 , ojItt, are all 
transcendental. (3) If J (r) is algebraic, then r 
is either imaginary-quadratic or transcendental. 
(4) a and jp ( 77 a) cannot both be algebraic. 

K. V. I. 


Series-Developement in Invariant Theory 
Particularly in the Quarternary Field. — B. L. 
Va-nder Waerden [Math. Ann., 113 Band. I Heft, 
14-35) has obtained important generalisations 
of some fundamental results in the theory of 
invariants and has proved some unproved results 
of (Jordan. In this article he builds up the 
theory of invariants and co variants of any 
system of group-numbers (i.e., Gruppen-Grose) 
with respect to any group of transformations. 
As he presupposes a bare acquaintance of the 
theory of representations of groups, the article 
can be read with profit by those wishing to learn 
the modern conceptions of invariant theory and 
the beautiful and simple modern proofs of the 
results. (A synopsis of the foundations is given 


in Weyl — Group-theorv and quantum-mechanics, 
Ch. III). 

At the out set he defines a group -number as 
any quantity which is transformed linearly by 
the operators of a group G, viz., vectqj\s, tensors, 
spinors (in connection with the orthogonal 
group), linear forms in any number of variables, 
etc. We obtain therefore a representation of the 
group with respect to a. group* number. A 
co variant of a group-number / (or a system of 
numbers) is another group-number whose ele- 
ments are homogeneous polynomials of those 
of / which is transformed in the same way as /. 
The fundamental problem of covariant theory 
consists in finding a process of building up of all 
the covariants of a given system. This problem is 
resolved finally to the problem of expressing the 
product of two irreducible representations of a 
given group in terms of the irreducible repre- 
sentations of the group. The true significance of 
the Clebsch-Gordan series of the classical theory 
of invariants is that it gives us the product of 
two irreducible representations in terms of the 
irreducible representations of the linear group. 
An invariant is obviously a covariant corres- 
ponding to a space of order one. First of all the 
(linearly independent) linear invariants of a 
homogeneous form 

/=•■ S " ri r, r .,--.. ri x ' Tl • r / 2 • ’ x k rk 

are found out as follows. The group induces 
a representation with respect to the form f. 
Now if this representation is resolved into 
irreducible representations, the number of line- 
arly independent invariants is easily seen to be, 
equal to the number of irreducible representa- 
tions of order one occurring in the representa- 
tion f. The number of linearly independent 
linear covariants of / is easily seen to be equal to 
the number of irreducible contra-gredient. repre- 
sentations of order h (assuming k to be the num- 
ber of variables in /) occurring in the representa- 
tion /. Invariants and co variants of higher 
orders involving higher powers of the coefficients 
off are obtained by resolving the powers (formed 
in the Kronecker-way) of the representation /. 
(The process is called the polar process.) It is 
easily seen that the process gives not only the 
number but the invariants and co variants them- 
selves. 

In the latter part of the article he considers the 
special linear group and particularly the quarter- 
nary forms. Making use of the connection 
between the irreducible representation of this 
group and the corresponding permutation group 
( i.e ., the Frobenious- Young theory) he deduces 
many important results in particular generalisa- 
tions of some of Study’s results in the ternary 
case and some results given without proof by 
Gordan. 

K. V. I. 


Valence-Tautomerism in Unsaturated 
Compounds.— It is known that the presence of un- 
compensated single electrons in organic com- 
pounds such as in the mono radicals triphenyl- 
methvl or .tribiphenyl-methyl, makes them 
paramagnetic. The same paramagnetism ha$ 
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also been observed in a typical bi- radical, viz., 
m nl ' -Dip henylene-bis- ( diphenyl methyl ) I. One 
should expect on similar grounds that the mcso- 
meric form Til of tetra phcnyl-dimethylene- 
dinhenoquinone II, which is the p-analogue of the 
vl l 'bi-radical and shows chemically a bi-radical 
nature, must also be paramagnetic. 

The observed diamagnetism of this compound 
is therefore very striking and indeed E. Muller 
has pointed out that in all bi-radical compounds 
which can be mesomeric with a quinonoid 
structure, onlv diamagnetism is to be found. In 
the observed bi-radical form therefore it must be 
postulated that the spin of the two lone electrons 
in the two separate atoms must be compensated, 
orul this would mean a new kind of chemical 
binding. B. Fistert (Bar., 1936, 69, 2393) has 
discussed this difficulty and explains that these 
two electrons responsible for colour and unsatu- 
ration, are not separate but paired as indicated 
by the observed magnetic property and that the 
paired free bond is alternately on either of the 
two methyl ('-atoms, the structures III, IV and 
V being in quantum-resonance. 

A number of other similar cases are also dis- 
cussedi n this interesting paper. 

M. A. Or. 


Contact Potentials of Reversible Soluble 
Films of Laurie Acid. — The accumulation of 
surface-active solute molecules on a fleshly 
swept surface of solutions of benzopurpurin and 
nonvlic acid has been studied by Doss ( Curr . Sci., 
1935, 4, 405; Proc. Ind. Accid. Sci ., 1936, 4, 97). 
A similar observation has been made by Harkins 
and co-workers { Nature , 1936, li 1 ?, 405), with 

saturated solutions of lauric acid by measure- 
ment of the variation of surface pressure and 
contact potential with time. Upon sweeping 
the surface rapidly the surface-active molecules 
slowly accumulate by diffusion from below with 
a rise in the surface pressure by about 6 dynes 
per cm. and fall in contact potential by 120 m.v. 

Upon compression the surface pressure may 
increase to about 25 dynes per cm. and the 
contact potential may drop to - 200 m.v. which 
return to the equilibrium values, in about half 
an hour owing to the diffusion of molecules of 
the compressed film into the interior. 

The observations indicate the importance of 
time factor in the determination of surface 
tension of solutions of surface-active substances 
and the imperfectness of the dynamic methods for 
determination of surface potentials. 

R. S, Rao. 


V 

The Role of Certain of the So-called Non- 
Essential Elements in Plant-Growth.— The res- 
ponse of wheat grown in water cultures to the 
elements cobalt, iodine, zinc, aluminium, manga- 
nese, lithium and sodium supplied in the form 
of their chlorides is the subject of a study by 
B. N. Singh and S. Prasad [Ind. Jour . of Agric. 
Sci., 6, Part III). The culture solutions 
contained these compounds in four different 
concentrations, viz., *01M, *005M, -0005M and 
•0001M. In addition to the growth characters 
recorded estimations were also made of the dry 
matter, the different carbohydrates, and the 
nitrogen content. The first two strengths have 
proved toxic while the second two have had a 
stimulating effect in all cases except NaCl in 
which the effect has been quite the contrary, viz., 
the highest strength was stimulative, the second 
less so, the third not stimulative at all and the 
last slightly retarded the growth. ZnCl 2 was 
remarkable in the stimulative effect, growth 
being very vigorous and the dry matter yield 
also higher than in the controls. The. chlorides 
of cobalt and iodine were found to be the most 
toxic, even the lowest strength was not free 
from toxicity. As regards the accumulation of 
carbohydrates, the effect is very varied ; the 
sucrose* content is in almost all cases below the 
controls ; the starch content, in the majority 
of cases is higher than in the controls ; the 
glucose was either just equal to or less than the 
controls except in the case of NaCl where it was 
greater ; the total carbohydrates in the case of 
Na, Li, Zn and Mn, were higiier at the stimulative 
strengths. The nitrogen in practically all the 
cases was lower except in the case of ZnCl 2 at the. 
higher strengths which however are" toxic 
stre*igths. On the whole it is difficult from these 
experiments to stress the importance of any of 
these elements, as the stimulative and beneficial 
effect in one direction appears to be counteracted 
by the baneful effect in other directions. 


Quality of Lint in Relation to Ginning 
Factors. — The effect of changes in the setting 
of the moving knife in a roller gin and of different 
speeds in a saw gin on the quality of the resulting 
lint has been studied by Nazir Ahmad and R. P. 
Richardson {Tech. Bull. Series A No. 31, of 
the Indian Central Cotton Committee Techno- 
logical Laboratory). The studies relate to two 
adjustments in the roller gin, viz ., an overlap of 
%" and for some and and f" for some others 
of the nine samples of cotton studied, while the 
saw gin speeds were 325 and 425 r.p.m. for all the 
samples. The latter comprised types of long i 
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medium and short staple cottons ranging from 
0-70 to 0-94 inches of mean fibre length. It is 
concluded from the results that in respect of the 
important quality factors staple length and 
strength of yarn, and in cleanliness, the smaller 
overlap in the roller gin and the lower speed in 
the saw gin were more beneficial than the larger 
overlap and the higher speed. Better out-turns 
however resulted from the larger overlap and 
the higher speed, so that it looks as though the 
interests of the ginner, and the mill owner looking 
for better quality, cannot both be served at the 
same time by any particular setting of the gin. 
The larger overlap also gave the higher ginning 
percentage with the majority of the varieties, 
but in the saw gin neither of the speeds made 
any appreciable difference ; likewise no difference 
was made in the yarn neppiness by any of the 
adjustments of either the roller or the saw gin. 
The complexity of the factors involved in a 
study of this kind due both to ginning methods 
as well as to the character and condition of the 
seed cotton is referred to and the present 
study is stated to be the first of a series. We 
would at this stage ask the authors to consider if 
it will not be possible without sacrificing accuracy 
to carry out these tests with actual Factory 
units and thereby make the results applicable 
directly to ginning factory practice. 

A. K.Y. 


Cytological and Morphological Researches 
in Some Indo-Malayan Lor.anthaceae. — A 

paper of great interest, concerning one of the three 
recent works on Loranthacea?, based on material 
collected by Prof. A. Ernst and his wife, Dr. M. 
Ernst-Schwarzenbach, during their botanical 
excursion to the Indo-Malayan region in 1930-31 , 
has recently been published (Bauch, Konrad von, 
“Cytologisch-embryologische Untersuchungen an 
Scurrula atropurpurea Dans, und Dendrophth'.e 
pentandra Miq.,” Ber. Schweiz. Bot. Ges., 45, 5- 61). 

The development of the male gametophyte 
proceeds in a normal way. The tapetal cells are 
mostly uninucleate and the mature pollen grains 
are 2-nucleate. .Tn both species the diploid 
number of chromosomes is 16 and haploid S. 

The development of the gymncium shows 
some extraordinary phenomena. As in other 
Loranthacerc, investigated by older authors, 
ovules in the usual sense are absent. There are 
no integuments and even the nucellus is not 
marked "out from the surrounding tissue of the 
inferior ovary. There is a manv-celled arehes- 
porium ; the number of megagame tophytes varies 
from 3 to 5 in Sc. atropurpurea , but goes up to 12 
in j D. pentandra. The embryo-sacs elongate 
considerably both upward and downward. 
Their progress on the lower side is soon checked 
by a layer of collenchymatous cells, but the 
upper end continues to grow aggressively and 
penetrates far up into the stylar canal — in 
/). pentandra , where the style has an average length 
of 15.5mm., one embrvo-sac was only 4.5mm. 
below the stigma ! Protrusions of nueelli and 
embryo-sacs into or through the micropyle have, 
it is true, been recorded before in other angio- 
sperms, but such an extreme case is not known 
outside its family. Indeed, the downcoming 
pollen tubes and the up -growing £ embrvo-sac - 
tubes* offer, in the opinion of the reviewer, a 
parallel to the condition in WelwUschia, although 


the two plants are too differently related to 
permit much speculation. Double fertilisation 
occurs in the usual way, but this event takes place 
in the style and not in the ovary ! The endosperm 
seems to be cellular from the very beginning. 
The first division of the egg is longitudinal, 
followed by some transverse divisions, resulting 
in a 2 -rowed suspensor and a bi-celled embryonal 
primordium at the tip. In the mature fruit 
only a single embryo is present, since the others 
degenerate at one time or the other during the 
course of their development. By a fusion of 
neighbouring embryo-sacs the different endo- 
sperms become united to form a common nutri- 
tive mass for the surviving embryo. 

Dr. Bauch’s work is of more than usual interest 
and readers would consequently have welcomed 
a more detailed account of the earlier develop- 
ment of the embryo-sac. The statement — “es 
werden drei Makrosporen gebildet, von denen 
die oberste zum Embryosack auswachst” — is 
ambiguous. Strictly speaking, a row of “three 
megaspores” does not occur at all, for one of the 
three must be a cbjctd celt, that has failed to undergo 
the second reduction division. Whether the 
uppermost cell, in this case, is a dyad or a real 
megaspore, is not made clear by the author, and 
so it is impossible to say if the development is 
of the “scilla-t vpe” (it would be more correct to 
call it the “ Allium-type,” since it was first dis- 
covered in Allium fistulas urn) or Normal- type. 

A study of the embryology of some Indian 
Loranthacese is now being carried on at Cuttack in 
Prof. P. Parija’s laboratory and the results there- 
of will be aw T aitcd with keen interest. 

P. Mat-iicshwaiu. 


An attempt to use the structure of the 
generative cell as an aid in the solution of 
systematic problems (W mierlich, uster. Bot. 
Zeif ., 1930, 85, 30-55) has been made by Miss 
Wunderlich. She herself calP it only an attempt, 
since the aceto-carmine method, which she 
employed, does not give good results in every 
case. 

It has been found that, as a general rule, 
species of the same sub -tribe show a similar 
structure of the generative cell and nucleus. 
Since it is quite impossible to mention all the 
details, the reviewer is citing just one instance 
here. In the tribe Asphodeloideae, members of 
the tw T o sub-tribes Asphodeline and Anthericine 
were investigated. In Asphodeline lutea. A. 
liburnica and Eremurus spectabilis (Asphodeline) 
the generative plasm could not be made visible 
but the long thin generative nucleus stained 
well. In Farad isia Uliastrum , however, which is 
included by Krause in the same sub-tribe, a 
spindle-shaped generative cell w r as clearly visible 
and the generative nucleus was found to be 
broader and shorter than in the other two genera 
of this sub -tribe. A similar structure of the 
generative cell w r as seen in the sub-tribe Antheri- 
cinae in 3 species of Anthericum , in Chlorophytum 
Sternbergianum and Echeandia ternijlorci. On 
the other hand, Bulbine caulesc.ens (placed by 
Krause in the Anthericinae) showed a structure 
comparable to that in Asphodeline and Eremurus 
(Asphodelinae). Miss Wunderlich concludes from 
this that the genus Paradisia ought to be trans- 
ferred to the sub-tribe Anthericinae and Bulbine 
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the Asphodeliiuo. This is 
• &<r>^ 1 conclusions reached by 

'>• n.n,l Sclmavf (1929, 1931) on 

' a ,; ’ * bnb in some cases ( Haworthia , 

«! \ N * t\ a . arl{ I Ornithogalum) the gene- 
■f’* , / 011 be soon even in the unstained 
I / . ^ ln<) imU‘d in water. The reviewer 

‘ J* / * i )*pe.astrum hybridum (Amaryl- 

* " I>«h <>wn experience. 

commended that the author is very 
!'j k 111 l( ‘ r . conclusions. In those cases 
m g t ' n o i n 1 . i v o p 1 asm was not stained with 
.iiitmu* . she does not conclude (like some 
Hiltons ! ) that it did not exist at all, but 
j !* n t oiade visible. The same care 
. , ' i* it Ul s ^ a t o merits with regard to the 
' ' V . v< -Relative nucleus. In species of 

at st aimd as deeply as the generative 
• it soil, in some other cases it stained 
‘ \ I ,V » ’ u ^ 1 * * k hi st ill oth ers wliere it coul d 
si a niod at all. Miss Wunderlich avoids 
u , l, an< * hasty !) conclusion that it had 
ral oil . 

H. D. Wulpp. 


bossil Alg’ae from the Trichinopoly Creta- 
ceous S. India. About 5 years back, in August 
l ( Jit, Prol . I j. Hama Rao reported through the 
columns < »1 A aturr the discovery of numerous algae 
in 1 ho up] icrniost. ('cetaceous beds (the Niniyur 
group ) td 1 ho Trichinopoly District, S. India. These 
have niiw been studied by Dr. Julius Pia of the 
Natural History Museum, Vienna, who is a well- 
known authority on fossil alg;ae and the results 
published in a recent Memoir of the Geological 
Survey of India (Pal. Ind. N. S ., 21, 4) under 
(in' joint authorship of Prof. L. Kama Rao and 
Ur. .Julius Hi, a. In part I of this memoir, Prof. 
Ka«> has given a detailed account of the geology 
of Hit* Niniyur group, with special referenpe to 
1 h*‘ a lg:e A > earing rocks. The flints and cherts 
assort'd ed with this group have been proved to 
hi* 1 he result of si licitication of limestones, which 
Miry resemble both in general ajDpearance and 
t lie character of the. included fossils. Regarding 
Ui«* mi a I e of origin of the Niniyur rocks, it has 
burn .shown that they were deposited during a 
lorn! and independent post-Senonian transgression 
of t be soil in (.he north-eastern part of the 
Trirhinoj mi y (Vetnceous area, and are of 
M u'sl.rir id but- 1 banian age. In part II, Prof. Pia 
describes the fossil algae present in these rocks — 
rhcilly belonging to the four families: Soleno- 
poraccir, < ■ornlliiiacejc, Dasycladaceae, and Chaeto- 
phorarean Of t hose the most important from a 
botanical and stratigraphieal point of view are 
t.hc 1 lasyclnd jiveas, of which several new genera 
ami species have been described. Of the 
( 'ciraUiuaccro the most common form is Archaeo- 
lil hoi hanmium. The general character of the 
Xini \ up algal flora suggests an age transitional 
I m*( u'ci-n tiie Cretaceous and Eocene systems. 
\\ hih* (lirsc a ,lg:e cannot be employed to decide 
slrnt bnphio questions in this area, the sequence 
of it ml a in (.his region will be a typical section, 
, rH f j \ u . -dco*. could be used to correlate strata 
in othcr'paris of the earth with those in the 
Trirhinopcilv District and thus to fix the geologic 
iV * r of these foreign sediments. 


Growth of Colpidium in Relation to Certain 
Incomplete Proteins and Amino Acids.— Hall 
and Elliott (Arch. f. Protistenh , 1035, 85, 

443) have demonstrated that growth of Colpidium 
is accelerated by several amino acids and aspara- 
gin when each of these substances is added to a 
medium which supports a relatively slow but 
steady growth of ciliates. The addition of a series 
of single amino acids and asparagin to a gelatin 
medium produced increases in growth ranging 
from 20% to more than 50% than in the gelatin 
controls. These authors therefore suppose that 
Colpidium is able to make use of a number of 
single amino acids, although none of them alone 
is adequate for growth of the ciliates. A combi- 
nation of gelatin and a very small amount of 
yeast extract or liver infusion or tryptone supports 
the growth of ciliates continuously which does 
not happen in gelatin alone. 

M. K. S. 

Studies on the Physiology of the Euglenoid 
Flagellates. V. The Effect of Certain Carbo- 
hydrates on the Growth of Buglena gracilis 
Klebs. — The effect of various carbohydrates 
upon the growth of Euglena gracilis in bacteria- 
free culture has been studied quantitatively 
(Jahn, Arch. f. Protistenh , 1935, 86, 238). 

When transferred from an inorganic medium to 
one containing carbohydrate in addition to 
inorganic substances E. gracilis undergoes encyst- 
ment or an acceleration or deceleration of division 
rate. The effect varied with the carbohydrate 
used and also to some extent by the physiological 
condition of the stock cultures, intensity of light, 
temperature and the pH of the medium. E. 
gracilis does not secrete sucrase or amylase. 

M. K. S. 

Isolation of Glaucoma ficaria Kahl in 
Bacteria-Free Cultures, and Growth in Rela- 
tion to the pH of the Medium — Growth of Glau- 
coma ficaria occurs within the pH range oE 4.9-9 . 5 
and that of G. piriformis within the range of 
4.0-S.9 (Johnson, Arch. f. Protistenh , 1935, 86, 
263). In general the pH optimum is somewhat 
lower for Glaucoma piriformis (4. 8 -5. 3) than 
for G. ficaria (5. 1-6.0). The tyx>e of growth-pH 
curve for either species depends upon the type 
of medium used. 

M. K. S. 

Growth of Glaucoma ficaria Kahl in Cultures 
with Single Species of Other Micro-Organism. - 
Johnson (Arch. f. Protistenh, 1.936, 86, 359) has 
successfully cultured Glaucoma ficaria in suspen- 
sion of 21 species of living bacteria, one species 
of living yeast, and one species of alg;e ; in. 
suspension of 11 species of dead bacteria, a 
species of dead yeast and (> species oE dead fla- 
gellates. The usefulness of yeast and small 
Protozoa as food for G. ficaria depend largely 
upon the size of such organisms, the larger forms 
not being ingested by the ciliates. In suspensions 
of Bact. ( E ry throb acillus) prodigiosus the division 
rate of G. ficaria was approximately the same 
from pH 4.5 to pH 8.6 while in suspension of 
three other species of bacteria the ciliates showed 
a bi-maximal growth -pH curve with maximal 
development at pH 5.0 bis 5.2 and at pH 7.6. 

' M. K, S, 
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Nutrition and National Health.* 


I N his three Cantor Lectures Sir Robert 
McCarrison expounds, with clarity and 
eloquence, the faith of the modern student of 
nutrition. He is not the type of scientific 
worker who ignores the wood in contemplation 
of the trees, or of a particular leaf on a particular 
branch of a particular tree. He never loses sight of 
the fundamental fact that well fed animals are 
strong and healthy and largely escape disease, while 
badly fed animals have a low vitality and poor 
physical development, and suffer from all manner 
of diseases which orthodox medicine ascribes to 
multifarious causes. It is an interesting reflec- 
tion that hitherto man has not succeeded, except 
perhaps in rare instances, in achieving a thorough- 
ly satisfactory adaptation to his environment in 
the matter of food. The “ natural ” diet of the 
savage is far from ideal ; that of the grain fed 
peasant, who still forms the majority of the 
human race, still less so. Even the pastoral 
peoples do not achieve dietary perfection. Civili- 
sation was made possible by the discovery and 
cultivation of cereal and leguminous plants 
producing food which can be stored in bulk. 
But plant seeds, even when unmilled, are not 
entirely suited to form the whole food of the. 
human organism. The perfect human diet, in 
the modern sense, includes in addition to seeds 
a food which seems quite “ unnatural,” the milk 
of another species, and vegetables and fruits 
which have come into common use only in the 
last few centuries and which until quite recently 
were scanty except in certain seasons. The 
human infant in the temperate zone seems to 
require, for optimum development, a substance 
— vitamin I)— obtained by organised industry 
from the liver of fish or produced by the artificial 
irradiation of foods. i\ perfectly nourished 
people would be a new creation, as much a 
product of experimental and applied science as 
television is a product of experi mental and 
applied science. It would represent adaptation 
to environment on a different plane to that 
hitherto attained by man in his struggle to obtain 
enough food for mere survival. 

Sir Robert McCarrison has done as much as 
any man to further this adaptation. In his 
lectures he describes various experiments which 
have led us to a realisation of the importance of 
proper diet. One striking experiment which 
was carried out in Coonoor is described. 

ik Many years ago (1018) when the newer 
knowledge of nutrition was in its infancy, I 
obtained some dozens of healthy monkeys from 
the jungle of Madras. Some I fed on faulty 
and ill- balanced food deficient in vitamins and 


* “ Nutrition and National Health.” Major-General 
Sir Robert McCarrison, C.I.E., M.D., D.Sc., LL.D., 
F.R.C.P. Cantor Lectures. The Journal of the Royal 
Society of Arts , 1936, 34 , 1047-83, 1087-1106. 


mineral elements, others on perfectly constituted 
food. The latter remained in good health; the 
former developed gastro-intestinal ailments, 
ranging from gastritis and ulcer to colitis and 
dysentery, while one amongst them had a com- 
mencing cancer of the stomach. The passage 
of years has not dimmed the recollection of this 
crucial experiment nor detracted from the far- 
reaching importance of the results yielded by it. 
Indeed, there is, perhaps, no more significant 
fact in regard to the function of nutrition than 
that this highly specialised alimentary mechanism 
on which the nourishment- of the body depends 
is itself among the most susceptible of the struc- 
tures of the body to faulty nutrition.” 

(it is said that the descendants of the monkeys 
used in this experiment, or of those which sur- 
vived to be subsequently liberated, still roam 
the woods and jungles in the neighbourhood of 
Coonoor. But that is by the way.) 

The third lecture of the series deals with nutri- 
tion in relation to national health. The lecturer 
points out that in England standards of health and 
physique are far from satisfactory and that great 
improvement might follow the increased consump- 
tion of “ protective ” foods such as milk and 
green vegetables. He quotes the experience of 
Sir Pendrill Varner- Jones at the Papworth 
Village Settlement- for the subjects of tuberculosis 
“ In this village of 400 persons no child born 
there during the twenty years of its existence has, 
while a member of the community, contracted 
tuberculosis of the lungs, bones, joints, cerebral 
membranes, nor indeed any clinical form of the 
disease. Yet these children are the offspring of 
parents who suffer from tuberculosis and are in 
constant contact with them.” One of the most 
important, factors in bringing about this remark- 
able result is that the diet- of young children 
born in the village has been carefully supervised. 

Sir Robert McCarrison declares that Miss 
Margaret McMillan’s book The Sursery School , 
which describes the regeneration of children of 
the poorer classes by good feeding and careful 
management, should be ki an obligatory text-book 
for every student of medicine.” He conveys 
here and there the suggestion that orthodox 
medicine, as taught in the medical schools, has 
been slow to adapt itself to changing views 
about- health and disease. The now obvious 
fact that a large proportion of disease has its 
primary cause in poverty, which is associated 
with all manner of environmental stresses and 
in particular with diet deficiency, should cer- 
tainly be more generally realised. Improvement 
in the health of a people runs parallel with 
improvement in their economic condition. The 
efficiency or otherwise of curative medicine is a 
factor of minor influence, however important it 
may be to the comfort and happiness of the 
individual. 


W. B. A. 
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World Production of Mineral Oils. 


•THE increasingly important role which mineral 
oils have assumed in the life of Nations, in peace 
and in war, coupled with the periodic prophesies in 
the daily press of an impending petrol famine, lend 
interest to a sober analysis of the present situa- 
tion by Dr. Oscar Zaepke in Forschungen und 
FortschrUte (1930, 16, 209). Dr. Zaepke finds 
that while the mineral oil output of the world 
sank from 211 million tons in 1929 till 1932, it 
rose again gradually to 209 million tons in 1934 
and to 220 million tons in 1935 — the highest 
annual output in world production. The impor- 
tant mineral oil producing countries of the world 
and their individual quotas during the peak year 
(1935) make very interesting reading. 

Dr. Zaepke considers that any estimate of the 


yet not been completely surveyed. The technique 
of tapping is continually improving till, to-day, 
it is possible to tap very nearly all the oil in a 
given locality. Further, progress in other branches 
of applied science, as for example the develop- 
ment of the Bergius, Franz Fischer, and Tropsch 
processes, are continually enriching the amount 
of raw material from which petrol or its substitutes 
can ultimately be obtained. These facts lead 
Dr. Zaepke to deprecate unwarranted attempts to 
create scares about the world mineral oil position. 

The geographical distribution of mineral oil is, 
however, quite another matter and cannot be 
fully gone into here. At one end of the picture 
is England who must cover her enormous demand 
exclusively by imports and at the other end is 


World Production of Mineral Oils. 
(In 1,000 Tons.) 


Country 

1935 

o' 

JO 

1934 

% 

1933 

0/ 

/o 

U. S. A. . . 



135 

487 

59-9 

123 

693 

59-2 

123 

266 

62*3 

Russia 



24 

005 

10-6 

24 

151 

11 *5 

21 

434 

10-8 

Venezuela • • 



22 

211 

9*8 

20 

427 

9*8 

17 

553 

8-9 

Rumania 



8 

359 

3-7 

8 

473 

4-1 

7 

387 

3-7 

Iran (Persia) 



7 

480 

3-3 

7 

537 

3-5 

7 

086 

3-6 

Dutch East Indies . . 



6 

000 

2-7 

5 

971 

2-8 

5 

392 

2-7 

Mexico 



5 

956 

2-7 

5 

614 

2-7 

5 

000 

2-6 

Iraqu 



3 

550 

1-6 


861 

0*4 


118 

0*1 

Columbia . . 



2 

643 

1-2 

2 

477 

1*2 

1 

849 

0*9 

Peru 



2 

429 

1-1 

2 

316 

1*1 

i 

883 

DO 

Argentina • • 



2 

129 

0-9 

1 

995 

DO 

1 

957 

DO 

Trinidad 



1 

672 

0*7 

1 

583 

0-8 

1 

385 

0*7 

India 



1 

406 

0*6 

1 

290 

0*6 

1 

227 

0*6 

Sarawak Brunei 




671 

0-3 


660 

0-3 


622 

0*3 

Poland 




515 

0*2 


529 

0-3 


551 

0*3 

Germany 




425 

0*2 


315 

0*2 


239 

0*1 

Japan (inch Taiwan) 




257 

0-1 


245 

0-1 


2:3 

0*1 

Equador 




243 

0-1 


259 

0*1 


216 

0-1 

Canada 




187 

. . . . 


-89 



150 


Egypt 




ISO ") 



211 ) 



228 J 


Bahren Islands 




171 y 

0-3 


36 > 

0*3 


.... } 

0*2 

Other Countries 




143 J 



150 J 



139 J 



Total 


226 

119 

ioo-o 

208 

982 

100-0 

197 

915 

100*0 


available total supplies in the world for future Venezuela whose (nearly) entire production is 

use would be misleading for a number of reasons. dependent on export. 

The potential oil fields of the world have as Emmennar. 
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SCIENCE NOTES. 


Central Laboratory to Evolve Standards for 
Drugs. — A definite step towards the standard- 
ization of drugs in India with possibilities of the 
tightening of control over the manufacture of 
spurious drugs is being taken in the establish- 
ment of a Biochemical Standardization Labora- 
tory, for which orders have already been issued 
by the Government of India. (Press Note issued 
from the Director of Public Information, New 
Delhi, Gth Nov.) 

The Laboratory will consist of a Bio-assay 
sub-section and a Pharmaceutical sub-section, 
and among its functions will be the preparation 
and maintenance of suitable standards of strength, 
purity and quality for drugs, and standardization 
of methods of analysis and test with regard to 
climatic and other conditions prevailing in 
different parts of India. The Laboratory will 
also act as expert referee in respect of disputed 
analysis of samples sent by local Governments, 
guide, co-ordinate and correlate the work of 
provincial laboratories, assay and test chemicals 
and drugs, and biological products such as strain 
and vaccines, and organo-metallic compounds 
at the request of Central or local Governments, 
and periodically issue bulletins about its progress 
in various branches of its activities, and. supply 
information to manufacturers and Provincial 
laboratories as the need may be. 

The Laboratory will, to commence with, be 
located at the All-India Institute of Hygiene and 
Public Health, Calcutta, and Bt. Colonel It. N. 
Chopra, c.t.e., i.m.s., Director, School of Tropical 
Medicine, Calcutta, will be responsible for its 
organization and direction in the early stages. 

The staff of the Laboratory will consist, 
besides a number of assistants, in its Bio-assav 
sub-section of one Pharmacologist, two experi- 
, mental Assistants, and in its Pharmaceutical 

| sub-section of one Pharmaceutical Chemist, one 

Bio-chenhst and two Assistant Chemists, and 
steps have already been taken for their recruit- 
ment. 

Tt may be recalled that in March 1927, a reso- 
lution was adopted by the Council of wState 
recommending that local Governments should 
be urged to take steps to control, the indiscrimi- 
nate use of medicinal drugs and for the standard- 
ization of the preparation and for the sale of 
such drugs. Accordingly, in consultation with 
the local Governments, a Committee was appoint- 
ed, presided over by Bt. Colonel Chopra, to explore 
and define the problem of drug control and to 
make recommendations. The recommendations 
of this Committee were considered in consultation 
with the Local Governments, and action is now 
being taken to implement them. 

* * * 

Central Board of Irrigation, 7th Annual 
Meeting. — His Excellency the Viceroy opened the 
proceedings of the annual meeting of the 
Board, on the 31st October. In the course of 
his speech, His Excellency dealt with the im- 
portance of irrigation research in relation, to the 
agricultural prosperity of the country. “ We 
are all of us proud to think that India should 
possess an irrigation system which is the most 
important in the world to-day and I would like 
to take this opportunity to pay my tribute to 
the long line of distinguished engineers to whose 


labours that system is due, and who can claim 
to have contributed in the most material degree 
to laying the foundations of India’s prosperity.” 
The total amount so far expended on irrigation 
works approximate to II s. 150 crores. That 
sum lias been spent over a. period of 80 years, 
and the system now serves an area which raises 
crops valued at more than 100 crores of rupees, 
annually. 

Of the problems of vital importance to India 
to-day, not the least important is that of the 
food for her rapidly increasing population. 
According to a recent report of the Public Health 
Commission with the Government of India, the 
population of India is increasing at the rate of 
about 4 millions every year, and it is expected 
that by 1941 the. population of India will be 
400 millions ! Only three-fourths of an acre per 
head of population in British India is under 
cultivation for food purposes, and while the 
Agricultural departments are investigating the 
means of increasing the productivity of the land, 
it will become apparent to every one that to 
keep pace with the increase in population large 
tracts of land must be brought under fruitful 
cultivation, and this can be effectively done by 
extending facilities for irrigation. 

A recent development in. the country and one 
of great importance is that of hydro-electric 
generating schemes on irrigation canals by the 
utilisation of power available at canal falls. 
Extraction of water from the sub-soil for the 
irrigation by means of electrically operated tube- 
wells is being undertaken on a large scale. The 
Ganges Canal Hydro-Electric Scheme in the 
United Provinces commands an area of 13,000 
square miles and is capable of supplying electric 
power at cheap rates, primarily for irrigation and 
agricultural purposes. 

One of the questions that came up for discus- 
sion at the meeting is that of the establishment 
of a Central Research Station for Irrigation. 
The work of the past ten years on problems of 
irrigation and river control with the use of models 
has shown the need for research of an all-India 
character. The establishment of such an Insti- 
tute will be a matter of great importance to 
the progress of irrigation in India. 

sfe *' >1= * 

Meteorology in India. — Details of rapid strides 
made during the last twelve months and even 
more important developments pending are given 
in the Administration Report of the Meteorolo- 
gical Department of the Government of India 
for 1935-36. 

Dealing with the Empire Air Mail Scheme, 
which is expected to come into operation during 
the next two years (according to a press note 
issued by the Director of Public Information). 
The Reix>rt states: — “At important stations 
along the route it will probably be necessary to 
maintain a service throughout the twenty four 
hours, and at all intermediate stations for fifteen 
hours or more. 

“ The development will involve sending up 
illuminated balloons for the measurement of 
upper winds at night, search lights for determina- 
tion of cloud heights, special arrangements for 
measurements of visibility at night, and provision 
of extra staff for night attendance, . 
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Night, flying involves more or less blind 
flying, in which airmen need all the help they 
can get to navigate their machines safely, and 
in countries where night flying has developed to 
a considerable extent, such as Germany and the 
United States of America, there are meteoro- 
logical stations on the routes 50 or (50 miles apart ; 
in India, however, financial considerations will 
permit stations only at intervals of about 300 
miles.” 

It is pointed out that air traffic has become 
regular between India, Siam, Malaya and Indo- 
China, and that the exchange of meteorological 
data with these and other countries has, there- 
fore, become a problem of considerable impor- 
tance. A regular broadcast of weather data 
from a powerful wireless station is necessary. 
It is noted that short-wave stations are being- 
established at Rangoon and Calcutta, and that 
these will solve that problem. 

In connection with the aviation weather service 
the Report states : — “ The existing meteoro- 
logical organisation in India for aviation is still 
far below the standard defined in the Interna- 
tional Convention. 

Progress was made in the study of the detailed 
distribution of rainfall in South India associated 
•with storms. A new forecasting formula for 
winter rains, which promises to be an improve- 
ment, has been worked out by utilising the 
upper wind data of Agra. 

The comparatively new section of Agricultural 
Meteorology is to be continued for a further 
period of two years for the present. Valuable 
investigations have been made in this section on 
the movement of moisture and heat through the 
air and soil, of solar and terrestrial radiation and 
other problems. Special attention w T as directed 
to problems relating to frost and cold wave 
warnings. 

Another small but important activity is the 
co-operation with the Locust Research Ento- 
mologist which involves the supply of meteoro- 
logical data required and the arrangement of 
frequent discussions about weather conditions. 

It is interesting to note that besides the multi- 
farious routine activities, the Department has 
had time to tackle a large number of research 
problems. A long list of such problems which 
received attention during the year is given — most 
of these are of considerable importance to the 
science of meteorology. Some of these re- 
searches are of immediate value to the utilitarian 
activities of the department. 

* * 

Indigenous Tool Handles.- — The annual con- 
sumption of Tool Handles by the Indian Railways 
and Government departments alone is estimated 
by the Imperial Forest Economist at some 
2,000,000 handles. The bulk of this huge de- 
mand is met by import (mostly ash and hickory). 
The possibility of meeting at least part of this 
demand with indigenous woods is, therefore, of 
importance. Mr. M. N. Gallant, i.F.s., Forest 
Econondst, Burma, gives an interesting account, 
in The Indian Forester (October 1930) of the 
successful efforts made to introduce to the 
market Tool Handles of Anogeissus acuminata. 

Preliminary experiments at Dehra Dun in 
1925 indicated that Anogeissus acuminata, was 
possibly superior to imported ash and hickory. 
During 1926-30, Tool Handles from kiln- dried 


Anogeissus acuminata were supplied, for test 
under work conditions, to the Great Western 
Railway, the Federation of British Industries 
and others in England. Much headway against 
conservatism and prejudice had to be made and 
it was not until 1933 that the South Indian 
Railway placed an order for a modest 3,000 
handles of the wood. The same year the E. I. R. 
purchased 37,700 handles and since then the 
popularity and the demand for these Tool 
Handles have slowly but steadily developed. 
The Railway Board. Delhi, impressed by the 
very favourable reports from the consumers, are 
now 7 investigating the possibility of erecting a 
large plant near Calcutta for* supplying the 
requirements of several Indian Railways for 
these Tool Handles. 

These pioneer efforts may be said to mark a 
new chapter in the utilisation of indigenous 
woods for Tool Handles in India. 

Emmknnar. 

* * * 

London Shellac Research Bureau. — We have 
recently received a copy of the Annual Report 
for the year 1935-36. The report commences 
with a frontispiece of the attractive window 
display at India House of the several articles 
arising out of lac. The fluctuations in the lac 
market are shown to be within narrow limits by 
the figures in the table of monthly imports and 
prices. Reference is made to the increased 
consumption of lac in Russia and Japan. 

From the brief description of the work of the 
Special Officer, Lac Inquiry, it is quite evident that 
strenuous efforts have been made to further the 
causse of lac by propaganda in person and through 
the technical press. Great emphasis is laid on 
the marketing of genuine lac, conforming to a 
standard specification and the distribution of 
knowledge on the uses of lac. The rather 
alarming state of lac in the gramophone record 
industry is disclosed and it is linked to the fact 
that the gramophone is being rapidly replaced by 
the radio or radiogram. Figures are given to 
indicate the increased output of synthetic resins 
but they seem not to have spelt real danger to 
lac as yet, because the majority of synthetic 
resins are used in the positive moulds and for 
thermosetting moulding materials where shellac 
has not been found suitable. 

^ The lac research programme in the United 
Kingdom is briefly outlined and reference has 
been made to the progress achieved in the various 
lines. It is pointed out that the co-ordination of 
the work of the London Shellac Research Bureau 
with the Indian Lac Research Institute and the 
New York Shellac Research Bureau could be 
enhanced by periodical meetings of the executives, 
instead of by mere correspondence. 

It is gratifying to find from the report that 
the^ year under review has been a period of great 
activity and good deal of work has been carried 
out to stabilise the position of lac in the world 
market. 

* * * 

Rothamsted Experimental Station. — It is a 
pleasure to have the opportunity of recording 
another year of useful and intensive research in 
the . several branches of agricultural science, 
carried on at the Rothamsted Experimental 
Station, ITarpenden, England. The compre- 
hensiveness of the subjects taken up for scientific 
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study at this centre, the oldest of its kind in the 
world, is evident from their Report for 1935, 
just received, which states that “the range of 
investigations includes the growth and composi- 
tion of crops, the properties of soils, of fertilizers 
and manures, the conditions in which each can be 
used to the best advantage, soil management, 
plant diseases, insect pests, bees and other 
subjects.” Though the Station first came promi- 
nently into public notice through its advocacy of 
the value of artificial fertilizers and its famous 
permanent manurial experiments on wheat, 
roots ami barley, its activities have, since their 
inception in 1813, shown an over widening horizon 
and at the present time much work of a purely 
scientific character is carried on in the several 
laboratories attached to the Station. In fact, 
the scientific reputation of the institution is so 
high that it lias been attracting, year by year, 
leading agricultural workers and scientists from 
all parts of the world, who have found in 
Rothamsted a quiet haven best suited for in- 
tensive scientific studies. 

It would appear from the Report that the 
results of 50 years' experimental work completed 
at Woburn from 1877 till 1928 are under publi- 
cation, and the work of the Microbiology 
Department at Rothamsted has recently been pub- 
lished in a monograph entitled “ Problems in Soil 
Microbiology ” by Mr. Cutler and Miss Crump. 
Dr. Brenchley contributes to the present Report 
a useful summary of the last 30 years’ work in 
the Botanical Department. One anticipates 
that the occasion of the centenary celebration of 
the Experimental. Station in 1943 will be availed 
of by the authorities to place before the public 
comprehensive accounts of the work carried on 
by the Institution, since its inception, in the 
several branches of agricultural research in which 
the Station has been interesting itself. 

The general arrangement of matter and get-up 
of the Report follows the lines of the previous 
volumes. One would however be surprised to 
note that the introductory part makes no reference 
to the recent purchase by the Station of the 
Rothamsted Estate and Manor House at a cost 
of £ 35,000 raised by public subscriptions. Re- 
cent visitors to Rothamsted will also miss in the 
engraving of the Laboratory given in the Report 
the Sun Dial which was prominently fixed in 
front of the main building last year. 

O. N. A. 

* * ; i : 

The recent issue of the Quarterly Journal of the 
Mining , Geological and M etalluryical Society of 
India (Vol. VIII, No. 2) contains two articles 
on the heavy minerals of the Barakar and 
Raniganji sandstones of the .Than a coal fields. 
K. L. Bhola in the first article lias described the 
heavy minerals, and has tried to correlate them 
with " the granites, pegmatites and the garnet 
schists of the area. In the second article S. Iv. 
Roy and N. L. Sharma have published the 
results of the heavy mineral analysis of a number 
of samples. They have been tabulated and a 
geological map at the end shows the localities of 
the samples collected. 

The council of the Mining and Geological 
Institute of India appointed in the year 1929 a 
Committee to go into the causes of subsidences 
and underground fires in coal fields. During the 
years 1929 to 1936 the Committee has collected a 


large amount of information from various colli- 
eries and mines in India. Very valuable 
geological data about dykes and faults affecting 
coal seams have also been reported. There are 
numerous sketches, sections and figures appended 
bo the report which must be very helpful for all 
mining engineers and colliery managers. 

The Journal of the Indian Medical Asso- 
ciation. — With the publication of the September 
Number, the Journal of the Indian Medical Asso- 
ciation completes the fifth volume. As its name 
indicates, it is the official organ of the Association 
and is issued monthly from Calcutta under the 
.Editorship of Sir Nilratan Sircar, Kt., M.A., M.D., 
L.L.D., P.c.Ti. The Association has a number of 
brandies in the important centres of India, 
Burma and Ceylon, and a number of professional 
societies are affiliated to it. The Journal has a 
wide circulation consistent with its reputation. 
The number under notice^ contains an article by 
Drs. J . C. Gupta and S. I\. Sen on the behaviour 
of Free HOI Curve in a Seines of 100 consecutive 
cases of Gastric Content Analysis, with the idea 
of obtaining a clue for diagnosis. Dr. S. P. 
Gupta has contributed an article on the Hodgkin’s 
Disease which manifest itself as a progressive 
glandular enlargement and as the diagnosis of 
this condition mostly rests on histological and 
biological examinations and as the facilities for 
these tests are not usually within the reach of 
general practitioners, the "extent of this malady 
has not been gauged. There are other interesting 
articles including the one on Birth Control in 
India by Dr. A. P. Pillay, the Editor of Marriage 
Hygiene. Other features include, Case Notes, 
Notes from Current Medical Literature, Medical 
Notes and News, Association Notes and Book 
Reviews. We have no doubt that the Association 
with its useful activities lias an assured future. 

‘ Marriage Hygiene.’ — This International Quar- 
terly Journal of Sexology, issued under the 
Editorship of Dr. A. P. Pillay, has during the 
past two years of its existence published in its 
pages articles of international character, and has 
proved a real addition to the literature on Sexo- 
logy. Its objects are (1) To secure for conjugal 
hygiene a proper place in preventive medicine 
by sebting forth its significance and interactions 
on personal, domestic and social life and its 
importance for racial and national welfare. 
(2) To publish scientific contributions . treating 
marriage as a social and biological institution, 
considering especially the factors and forces 
influencing its welfare. The problem will be 
discussed from the view-point of physiology 
rather than pathology and the emphasis" will be 
on the normal rather than abnormal functions. 
The sociological, economic and legal aspects will 
not be neglected. (3) To promote, co-ordinate 
and unite the interests of contraceptive climes 
and marriage hygiene consultation centres in 
various parts of the globe. 

We understand that at the instance of Dr. 
Havelock Ellis, the editors have decided to 
enhance the scope of the Journal, by publishing 
in it special articles bearing on Sexology. The 
annual subscription of the Journal is Rs. 10, 
and we hope that this useful Journal will receive 
all the support from the scientists, it so richly 
deserves. 



340 


CURRENT SCIENCE 


[December 1936 


Royal Asiatic Society of Bengal. — At the 
ordinary meeting held on 7th December, the follow- 
ing papers were read: (1) A. Banerji, A Buddha 
Image from Kurkihdr ; (2) A. H. Harley, Abu 

Nukhailah , A post-classical Arab Poet ; (3) S. N. 
Chakravarti, A Sculptural Lintel of Gupta Date 
from Sarnath ; and (4) G. E. Gates and M. Ella 
Kyaw, The Clitellum and Sexual Maturity in the 
Megascolecinoe. The following exhibits were 
shown and commented upon: (1) Little-known 
Works of Two Celebrated Tantric Writers, and (2 )A 
Valuable Manuscript of an Urdu Pomantic Poem 
( Mathnawi ) composed by Sharaf-un-Nisa a lady 
of Murshidabad (Bengal). 

;j; ;\i 

The Nobel Prize, in Physics for this year 
has been divided between Prof. V. Hess and 
Dr. O. Anderson. Prof. Hess discovered that 
the ionisation of air at an altitude of 5,000 
meters was more than twice that found at sea- 
level, showing thereby that this ionisation was 
of interstellar* or cosmic origin. Dr*. Anderson 
is the celebrated discoverer of the positron, 
the antithesis of the electron. 

The Nobel Prize in Chemistry has been 
awarded to Prof. Peter Debye, the well-known 
Mathematical Physicist, for his researche s bear- 
ing on the structure of molecules. 

* * * 

Mr. T. E. Parkinson, i.e.s., Director of Public 
Instruction, Punjab, has been appointed Educa- 
tional Commissioner to the Government of India. 

* * * 

Official intimation, has been received that the 
Senate of the London University at their meeting 
of 18 th November 1936, conferred the degree of 
Doctor of Science on Dr. H. Chaudhuri, Plead of 
the Department of’ University Teaching in Botany, 
and Director, Kashvap Research Laboratory, 
Punjab University. 

* 4 - * 

New Research on Optical Glass at Mellon 
Institute. — A broad program of fundamental in- 
vestigations on the chemistry and physics of glass 
surfaces to aid in the development of scientific 
apparatus and ophthalmic instruments has been 
started at Mellon Institute of Industrial Research 
by the Bausch & Lomb Optical Company, of 
Rochester, N.Y. The first studies will be con- 
cerned with the effects of environmental factors 
on the durability of the various types of glass 
used in optical instruments. 

The Bausch & Lomb Optical Company, whose 
research in optical glass dates from the initial 
work of William Bausch in 1912, has maintained 
a fellowship at Mellon Institute since 1931 for 
research on various plant and production prob- 
lems in optical technology. New developments 
in the past have included improved greases for 
optical instruments, cements for ultra-violet 
transmitting optics, improved methods for making 
and testing mirrors and reflectors, and standard- 
ization of the sizes of fine abrasives used in grind- 
ing lenses. 

Dr. Erank L. Jones, the fellow since 1931, will 
be in charge of the new investigations of the 
Bausch & Lomb Optical Company at Mellon 
Institute. An enlarged staff will continue the 
work on plant problems at the new research 
laboratory of the company in Rochester. 

* * * 


Micromax Thermocouple Pyrometres. — A 

new 52-page catalog has been just issued by Leeds 
& Northrup describing “Micromax Thermocouple 
Pyrometers”. The potentiometer method of 
measurement of the operation of the rugged, yet 
simple, mechanisms through which this balance 
method is made available to industry are well 
explained. 

The new Silver- Anniversary Micromax, an- 
nounced in the 25th year since this Company 
originated the recording potentiometer, is des- 
cribed in detail. This thoroughly modern 
machine keeps always visible ten inches of record, 
while a bold pointer enables the operator to read 
temperature at a glance. The instrument can be 
equipped also to operate signals and automatic 
controls, and is available for measuring not only 
temperature but C0 2 < liquid level, valve position, 
speed, smoke density, chemical strength, pH, 
frequency, load, voltage, etc. 

Set forth for ready comparison is the complete 
line of Micromax instruments which offers the 
pyrometer user appropriate models to indicate, 
to record, to signal, to control or to perform 
these functions in any desired combination. 

This new catalog contains a wealth of informa- 
tion which everyone who uses or specifies pyro- 
meters will want. To receive a copy, write for 
Catalog N-33A, Leeds & Northrup Company, 
4934 Stenton Avenue, Philadelphia, Pennsylvania. 
* * * 

Announcement : 

“ The Genoms of Triticum Timopheevi Zhuk., 
Secale cereale L. and Haynaldia villosa Schur.,” 
by Dontcho Kostoff. 

Our attention has been recently drawn by the 
author to an unfortunate error in the article 
which appeared in the August Number of this 
Journal, under the title “ The Genes of Triticum 
Timopheevi Zhuk., Secale cereale L. and Haynaldia 
villosa Schur.” Throughout the text the word 
genom which occurred in the original article 
has been changed to gene. The author points 
out “ a very serious mistake has been made in 
changing the word genom to gene. Gene is the 
hereditary unit while genom means all the genes 
together an organism has in its haploid set of 
chromosomes.” As this change occurs through- 
out the text, we hasten to draw the attention 
of our readers to this most regrettable mistake.” 

Ed. 

* * :]s 

We acknowledge with thanks receipt of the 
following : — 

“ Actualit4s Scientifiques et Industrielles,” 
Nos. 330-342, 363-3(56, 373-374, 399-400. 

“The Agricultural Gazette of New South 
Wales,” Vol. XLVIT, No. 11, November 1936. 

“Journal of Agricultural Research,” Vol. 53, 
Nos. 5 and 6, and Index to Vol. 52. 

“The Philippine Agriculturist,” Vol. XXV, 
No. 6, November 1936. 

“The Allahabad Farmer,” Vol. X, No. 6. 
November 1936. 

“Journal of the Royal Societv of Arts,” 
Vol. LXXXIV, Nos. 4379-4382. 

“Biochemical Journal,” Vol. 30, No. 10, 
October 1936. 

“Journal of the Indian Botanical Society,” 
Vol. 15, Nos. 5 and 6. October and December 
1936. 

“Chemical Age,” Vol. 35, Nos. 904—907. 
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“Journal of Chemical Physics,” Yol. 4, No. 11, 
N ov ember 1 93 6 . 

“Journal of the Indian Chemical Society,” 
Vol. 13, No. 9, September 1936. 

“Berichte der Deutsehen Chemischen Gesells- 
chaft,” Vol. 69, No. 11. 

“Journal de Chimie Physique,” Vol. 33, No. 10. 

“Experimental Station Record,” Vol. 75, 
No. -1, October 1936. 

“Transactions of the Faraday Society,” 
Vol. XXXII, Part II, November 1936. 

“Indian Forester,” Vol. LNII, No. 12, De- 
cember 1936. 

“Forschungen und Fortschritte,” Vol. 12, 
Nos. 31-33. ‘ 

Government of India Publications : — 

“Monthly Statistics of Production of Certain 
Selected Industries of India” (Depart- 
ment of Commercial Intelligence and 
Statistics), No. 5 of 1936-37, August 1936. 
“Diseases of Sugarcane and Methods for their 
Control,” by L. S. Subramaniam, Bulletin 
No. 10, 1936. (Imperial Council of Agri- 
cultural Research.) 

“Indian Meteorological Department Scienti- 
fic Notes : A Report on the Administra- 
tion of the Meteorological Department to 
the Government of India in 1935-36. ” 
“Indian Trade Journal,” Vol. CXXXIII, 
Nos. 1586-1589. 


“The Calcutta Medical Journal,” Vol. 31, 
Nos. 4 and 5, October and November 1936. 

“Medico-Surgical Suggestions,” Vol. 5, No. 11, 
November 1936. 

“Review of Applied Mycology,” Vol. 15, 
No. 10, October 1936. 

“Forest Research in India,” 1935-36. Part I. 
The Forest Research Institute. 

“Annual Report of the London Shellac Re- 
search Bureau for the year 1935-36. 

“Carnegie Institution of Washington Bulletin,” 
Vol. IV, No. 8. 

“Journal of the American Museum of Natural 
History,” Vol. 38, No. 4, November 1936. 

“Nature,” Vol. 138, Nos. 3495-3498. 

“Journal of Nutrition,” Vol. 12, No. 4, October 
1936. 

“Science and Culture,” Vol. II, No. 5, Nov- 
ember 1936. 

“Arkiv fur Zoologie,” Vol. 28, No. 3, 1936 ; 
Vol. 28 A, No. 17, 1936. 


Catalogues: 

“ Mitteilungen iiber Neuersclieinungen und 
Fortsetzungen, 1936,” No. 5 (Messrs. Verlag Von 
Gustav Fischer in Jena). 

“Books on Astronomy and Mathematics” 
(Messrs. Wheldon & Wesley, Ltd., London). 


ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 

October 1936. SECTION A.- B. L. Gulatee : 
07i the Variatio7i of Latitude at Dehra Dun . — The 
diurnal and annual terms in the variation of 
latitude are discussed. K. C. Subramaniam : 
The Diamagnetism of Some Metallic Halides . — 
With zinc, cadmium and mercury halides, there is 
a general increase in susceptibility when the 
salts are dissolved in water or methyl alcohol. 
This is attributed to the release of deformation of 
the ions of the molecule by the action of the 
solvent to the extent of ionisation. C. S. 
Venkateswaran : The Rain an Spectra of Sulphur and 
Phosphorus. Part II. — Lattice Oscillations. — An 
intense sharp line at 36 cm. for solid phosphorus 
and at 80 cm. for rhombic sulphur are attributed 
to lattice oscillations. P. Nilakantan : The 
Magnetic Anisotropy of Rhombic Sulphur . — The 
data, are in general agreement with results of 
X-ray measurements. M. K. Paranjpe : The 
Convection and Variation of Temperature near a 
Hot Surface. Part I. — The Dust-Free or Dark 
Layer in Relation to Surface Convection . — The 
formation of a dark or dust-free layer in a space 
between a hot surface (above) and a cold surface 
(below), is discussed. B. S. Madhava Rao : 
Semi-Vectors in Born’s Field Theory. Ram 
Kumar Bountra and Kantilal C. Pandya : 
The Acid Content of Some of Our Vegetable Food- 
stuffs. Part II. — Amchur or Mao gif era Indica. — 
Three organic acids, tartaric, citric, oxalic, have 
been found in proportion 6, 4, and 1 % respectively. 
Ch. V. Jogarao : An Optical Investigation of 
Some Indian Oils. IT. — Raman Effect. V. T. 
Ohiplonkar : The Relative Efficiencies of the 
Multistage and One Stage Process in the Electro- 
lytic Preparations of Heavy Water . — Compared 


with a single stage process, there will be no loss 
in efficiency if fresh-water is added continuously. 

R. R. Khanolkar, P. M. Barve and B. N. 
Desai : Condition of Sparingly Soluble SubsUmees 
in Gels. Part I. — Silver Chromate in Gelatine . — 
Changes in the conductivity and colour of Silver 
Chromate in gelatine solution have been studied. 
G. F. Mankodi, P. M. Barve and B. N. Desai : 
Importance of Dialysis in the Study of Colloids. 
Part III . — Colloidal Prussian Blue.— The changes 
in cataphoretic speed and viscosity under differ- 
ent conditions show that neither* the views of 
Dliar nor of V. Smoluchowski can individually 
explain the results. Hans Raj Luthra and 
Dr. V. I. V AID HIAN ATH AN : Uplift Pressures 
under Weirs i with Three Sheet Piles. — Working 
results have been obtained for the design of 
weirs with three sheet piles. 

November 1936. — SECTION A. — B. N. 
Acharya, A. M. Patel and B. N. Desa3 : Con- 
ductivity and Cataphoretic Speed Measurements 
of Benzopurpurin 4 B, Congo Red and Sky Blue 
F.F . — The changes observed with concentration 
are explained on the basis of aggregation of the 
dye ions to form micelles. B. Y. 6ke : Lattice- 
Theory of Alkaline Earth Carbonates. Part II . — 
Elasticity Coiisiants of Aragojiite. Part III . — 
lattice Energy of the Crystals of Calcite and Its 
Therino-Cheyyiical Applications . B. R. Seth : 
On the Flexure of a Hollow Shaft — I . P. Nila- 
kantan : Magnetic Anisotropy of Naturally 
Occurring Substances. II. Molluscan Shells . — 
The crystalline character of the elements as well 
as their regularity of arrangement have been 
established and the probable orientations de- 
duced. E. Gora : On Fermi’s Theory of -Decay. 

S. Parthasarathy : The Visibility of Ultrasonic 
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H ft res in Liquids . — Ft is shown that the Heide- 
nmnn effect repeats at intervals of d - A* 2 /2A 
Iol* standing* waves, in agreement with the theory 
of Nagendra Nath. A simple method of deriv- 
ing the periodic visibility is given as an Appendix 
by N. S. N. Nath. *K. Subba Rao and 
B. Sanliva Rao : Studies in Adsorption on Gels. 
1. A Comparative Study of Selective Adsorption 
j from Binary M ixtures of Liquids on Gels of Silica, 
A lumina and- Ferric Oxide . — The chemical nature 
of a. gel markedly affects selective adsorption 
from binary liquid mixtures. IF. Gupta : On 
Sinus of Powers. B. 8. Madt-iava rao : Complex 
Representation in Born's Field Theory. C. B. 
Josm, P. M. Bar ye and B. N. Desai : Impor- 
tance of Dialysis in the Study of Colloids. Part 
TV. Colloidal Arscnious Sulphide . — The results 
are complicated by changes in the composition 
of the sol. .13. Anand : Raman Effect in Di- 
basic Acids in Crystalline State . — A technique is 
described for studying Raman Spectra of Crys- 
talline and Amorphous Solids. Results for the 
first three members of the oxalic acid series are 
given. 

October 19:1(5. — SECTION B.— Maneck B. 
Pit u aw ala : A Geographical Analysis of the 
Lower Indus Basin (Sind). Chapter /. Physio - 
graphy. Chapter II. The Indus — Its History, 
Regimen and Physics . — The physiography of Sind 
lias been dealt with especially with regard to the 
problems of water-supply, economic resources, 
industrial possibilities, population, etc. The ori- 
gin of the Indus Basin has also been discussed. 
The second chapter deals with the geological and 
recent history of the principal water course of 
the land, viz., the Indus River. Appropriate 
maps, sketches, graphs, and charts have been 
provided and the study constitutes the first pio- 
neering attempt to analyse the geographical fea- 
tures of an Indian Province. 

November 1936. — SECTION B.— B. S. Kadam: 
Genetics of the Bansi Wheat of the Bombay-Deccan 
and a Synthetic Khapli — Part I. — The inheritance 
of pubescence of glumes, colour of grain, colour 
of glumes, and colour of awns and their inter- 
actions is reported. A. Venkatasubban, 
(Miss) R. Kahn ad and N. N. Dastur : Urease 
Activity of Germinated Seeds . — Germination of 
urease-containing seeds brings about the solubi- 
lisation of the desmo enzyme xmesent in the seeds. 
13. N. Singh and B. R. Singh : Growth and Water 
Requirement of Crop Plants in Relation to Soil 
Moisture. — The transpiration rate is analysed 
with special reference to the growth and water 
requirements of the plants. The plants studied 
have either two or three critical periods located 
in seedling, pre-flowering and ripening stages, 
when they" require a very large amount of water. 
Tlmse periods cover varying number of days in 
different crops. Froilano de Mello ‘and 
(Miss) Ciriaca Vales: Hoemogregarina thyrsoidese, 
N.Sr)., Parasite of the Indian Eel Thyrsoidea 
macrurus Bleeker.' M. S. Randhawa : A Short 
Note on an Indian Variety of Sphseroplea annu- 
lina (Roth.) Agardh, Var. multiseriata Var. Nov. 
A Neiv Species of Cylindrocapsa from India. M. S. 
Randhawa: Cylindrocapsa oedogonioides sp. nov. 
G. N. Rangaswami Ayyangar, K. Kunhi 
Krtshnan Nambiar and P. Krishnaswamy : 
Studies in Doliclios lablab (Rorh.) and ( L .) — The 
Indian Field and Garden Bean. Ilf. — In field 
varieties of labial), there are seven purple pig- 
mented and one green type. Along with the four 


seed coat colours, Black, Chocolate, Khaki and 
Buff, there results sixteen genotypes. These arise 
by the interaction of four factors K, P, Ch and I, 
of which K is the basic factor for the seed coat- 
colour series. Data from 160 segregating families 
are presented in sux>port of the above* interpre- 
tation. 


The Indian Physico-Mathematical 
Society (Journal, 7, No. 2) : 

S. C. Diiar : On the Uni for misat ion of Algebraic 
Curves of Genus Four: 

The differential equation 


?/" 4 - 


- 

10 If 


V = o 


[ f(z) _ 2 n H- 2 f"(z ) ~ I 
_f(z) 2 n -I- 1 f(z) J 

where f (z) = (z - <q) (z - e 2 ) (z - e 2u+2 ), 

occurs in connection with the determination of 
a variable t such that — s(t), z = z(t) where 
s 2 — f(z) and s(t), z(t) are single-valued functions. 
If is known that t is the quotient of any two 
solutions of the differential equation. The author 
shows in this paper that the uniformising 
variable for the curve s 2 = 1 -|- z° which is of 
genus I, admits of a Puchsian group of trans- 
formations, and mentions that in a communica- 
tion to the London Mathematical Society he 
lias proved the result for a curve of any genus 
belonging to the above type. 

Ram Behart : On Lcm-Civita’s ‘ A normalita ’ 
of a . Rectilinear Congruence : 

Considering a rectilinear congruence in which 
a typical line passes through (x, y, z) and has 
direction cosines (N, Y, Z) where x, y , z, X, Y, Z 
are functions of two parameters u, v, Levi-Civita’s 
Anormalita A is defined by the equations 

52 - , AX, ® _ AT, & _ A7j. 

bz by b* bz by b* 

The author lias introduced in a previous paper 
(J. Ind. Math. Soc., Vol. I (New Series), p. 135), 
the concept of ‘ xnteh ’ of a, given ray of 
the congruence. The pitch p is defined by 

J Xdx f Y dy -f 7Az where Cl is a closed curve 
C 

on the director surface forming the boundary of 
an area d . S cut off by a thin pencil of rays of 
the congruence adjacent to a given ray. In 
the present paper, the author proves tliat 


dp 

do 


A 


eg ~ ff 


where dcr is the element of area 


EG- F 2 

of the spherical rexiresentation of tfS, and the 
other letters have their usual meanings in the 
theory of rectilinear congruences. 


The Indian Mathematical Society 
(Journal, 2, No. 3 ): 

Ram Beiiaki : Ruled. Surfaces through a Bay 
of a Rectilinear Congruence : 

Throngli a line of a rectilinear congruence 
two ruled surfaces belonging to the congruence 
can be drawn so as to have any one of the pro- 
perties : (a) They have the same central point 
on the fine. ( b ) Their fines of striction fie on the 
focal sheets, ( c ) Their parameters of distribution 
are equal to a given constant. 

Some properties of these surfaces are consi- 
dered, mainly dealing with the 4 pitch ’ of the 
fine. 

R. 0. Bose : A Theorem on Equiangular Convex 
Polygons Circumscribing a Convex Curve : 
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The following theorem is proved : 

Given a closed convex curve V, with perimeter 
L and an integer n ^ 3 we can find at least two 
n-sided convex equiangular polygons, circum- 
scribing V and having the perimeter tan— s 

** tt n 

i.e ., a perimeter equal to the perimeter of a regular 
n-gon circumscribing a circle of perimeter L. 

As a corollary, if s and S denote the maxi- 
mum and minimum perimeters of n-sided convex 
equiangular polygons circumscribing V, then 

S Js — tan - S 

tt n ~ 

T. Venkatarayudu : On. the Significance and 
the Extension of the Chinese Remainder Theorem : 

The so-called Chinese Remainder Theorem is 
interpreted by the author as establishing a 
definite isomorphism between a vector modular 
algebra and. a scalar modular algebra. An extend- 
ed form of the theorem is set forth , and this is 
employed to determine a set of normal basis 
elements from a given set of basis elements of 
an Abelian group. 

V. Levin ; Two Remarks on Hilbert's Double 
Series Theorem : 

An improved form of Hilbert’s Double Series 
theorem (vide Hardy, Little wood and Polya : 
inequalities, Chap. IX) is given, viz., 

^ 1 (m - I - n) m+u (m 4 - n 4 2) m+n+2 r 

2j L log ITw+Ti+T) a mfin 

o o m H- n 4 1 ' 

* /oo \* 

(? v ) 


tt Qj! aS) 


where a m and b n are real positive numbers, all 
the a ' s or b ’ s not vanishing. 

Another theorem, again an improvement upon 
a known inequality, is given, viz. : 


If 

p > 1, <1 > 1, - + - > 1, P' = -2—, q> = _E_ 
p q p — \ q—1, 

A = i -1- -4, then 
p q 


jP a >» h n 


i i (m -j- n)^ 
when 


/oo \ 1,? /oo \ 1,? 

< K - 


K is taken as ( 77 cosec v-A —( it cosec A-i 

V N> ) \ M'J ■ 


If q — p', this gives the known best value of K 
for this case, viz., tt c-osec Trip . 

8. S. Pill at : On Sets of Square-free Numbers : 

Let N(x) — . N (x, di, d 2 , . . . .d r ~\) denote the 
number of groups of square-free numbers 
q lf q 2 . . . .q r not exceeding x, such that q m ~g 1 = 
d m — ! , (m — 2, 3,. . . .r). Let f ( p ) be the number 
of different residue classes modulus p 2 and not 
congruent to 0 contained in the set d ]5 d 2 ,.... 
d f — t . Then it is proved that 

S(*] = Aw + O (i^;) where 
A-w ) 1 - l±JM 1 . 

P { P 2 1 

S. S. P 1 IXAT : On a x — by = c: 

By using Aaron Herschef eld’s method of 
proof for the special case 2 X —3 7 — d (Bull. 


Amer. Math. Soc., XLII) and the results of a 
previous paper by the author (J. I. M. S., 
Vol. XIX), it is proved here that when c is large 
the equation a x — bV — c has at most one solution. 
Further, if a. A, b, B, c are given positive integers 
and c is sufficiently large, then the equation 
A a x — B by = a can have at most one solution. 

J. L. Sharma : On Integrals Involving Lame 
Functions : 

Lame’s differential equation 

= [n (n 4-1) jp (u) 4 B] y where n is integral, 
admits the solutions 


F„ («)4[ £ (« + a r ) -u i{a ) I 
i La ( u ) a (a r ) W/ J 

F „(-«)=* f 

i La ( — 


( — u) a (a r ) 


«(‘V) ] 


Calling these functions as generalised Lame 
functions, the author proves that they form a 
non-orth ogonal sot of functions. 

Also, the integral of the product of any two 
solutions of Lame’s equation for a fixed value 
of n is different from zero unless both of them are 
of the first kind and of the same species. 


Indian Mathematical Society: 


The Mathematical Student , June 1936.- 
E. II. Neville : Tioo Determinants. 


Lot a v , a 2 , ••• and d i9 d 2 , be two sets of 
numbers, and let a y ( s ) — (a r 4d L ) (a r 4 d 2 ) ••• 
(a r 4 d s ), 


Then 


1 a L 0) a i. ( 2 ) 
1 a * ( 1 ) a 2 ( 2 ) 


a v C'*" 1 ) 
a 2 ( Uml ) 




I 1 an CD a n O^) I 

the product of all the differences a r — a q with 
r> q. 

If we consider a similar determinant with one 
absent column, i.e., if R q be a determinant with a 
typical row 

[1, tf r ( l ) , a y C 2 ), • ••• a y (?~ 2 '), a.rCl'), 

cvC/+2) j ... ayW] 9 

thenF^ — (in) 

{^■n-q+i 4* A n ~q Hi + A n-g-i Ef 2 4* ‘4 A ;2 H q . x } 
where At , A 2 stand for Sa-i, Sai a 2 , etc., and 
1 1 j is the sum of the homogeneous products of 
degree s that can be formed from d x , d 2 • • • d s . 

B. Ramamurti : On the Lines of Striction of a. 
Quadric. — Let a central quadric be referred 
to its generators such that A and jjl, the para- 
meters of the generators through any point 
are equal for every point on the conic section q 
at infinity, and let this common value be also 
the parameter of the point considered as a point 
on the conic q. If a x 4 = 0 give the parameters 
of the points of contact with q of the common 
tangents between q and the circle at infinity Q , 
then the two lines of striction are given by 
= 0 and a x = 0. The author deduces 

from this that the two curves intersect in ten 
points, six of which are the vertices of the 
quadric, and the other four are the points of 
contact of the isotropic tangent planes. 

V. Thebault : On Certain Remarkable Points 
Connected with a Triangle. — Certain elementary 
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calculations are worked out connected with the 
associated points and circles of a triangle. The 
following theorems are deduced : — 

Let (a, j8, y) and (a', /?', y') be the centres of 
the squares constructed exteriorly and interiorly 
on the sides of a triangle ABC which is not 
right-angled, O the centre of the circumcircle, 
H' the orthocentre of the pedal triangle A'B'C'. 
If we take the nine perpendiculars from (a, / 3 , y) 
or (a', /3', y') to the three sides of the triangle as 
representing nine forces, these have a resultant 
which is represented in magnitude and direction 
by the line Segment OH'. 

The resultant of nine forces represented by the 
perpendiculars from (a, ft, y) or (a', /?', y') to 
the three sides of the right-angled triangle ABC, 
is represented in magnitude and direction by the 
line segment OK' joining the circumcentre O to 
its “ symmetrique ” K' with respect to the 
Lemoine point K of ABC. 

C. N. Srinivasiengar: On the Nature of Contact 
between S = O and S — A T = O. — The theorem 
on this topic given by S. S. Pillai in Math . 
Student , Vol. Ill, No. 4, is proved here by a 
different method which is applicable to any 
system of Cartesian co-ordinates. The theorem 
is also extended to three dimensional geometry 
as follows, with a suitable definition of internal 
and external contact. 

The two surfaces S == F (x, y , z) — 0 and 
S — AT =0 where T == (x — x^) -f- {y — y x ) 

0#L 


NTjl 

+ (z - 2 X ) and P (a-i, y t , 2 X ) = 0, touch 

each other internallv or externally according as 
A < I or A > I . 


A. Narasinga Rao : On the Contact of Varieties 
in n- Space. — Two varieties in [n] which touch at 
O are defined to have external or internal contact 
according as every plane section of them through 
O but not lying in the tangent prime at O gives 
curves which have external or internal contact. 
If the contact is external for some sections and 
internal for others, the contact is said to be 
“ neutral ”. 

Let a variety in [n] touching x n — 0 at O be 
written 


X-fi — E Uys %)' &S 4“ E Clyst Vy X$ X( -f- * ' * * * 
Calling Ea rs x r x s as the asymptotic form of the 
variety at 6, the author proves that two varieties 
in [n] which touch at O have non-neutral contact 
when their asymptotic forms at 0 are either both 
definite or if indefinite, one is a multiple of the 
other. In the former case, the contact is internal 
or external according as the definite forms are of 
like or unlike sign ; in the latter, according as the 
numerical multiplier is positive or negative. In 
every other case, the contact is neutral. The 
author thence works out the generalisations for 
n-space the results of S. S. Pillai and C. N. Srini- 
vasiengar for [2] and [3], and points out that the 
character of the contact is unaltered by projective 
transformations . 

V. Rangachariar : Note on Convergence of a 
Certain Series : 

Consider the power series y = a Q a t z -}- a 2 z 2 
-h • • * where zx = 1 and a n (A + B w ) — a n - 1 
(C + D n ) + an - 2 (E + V n ) = 0. For the case 
A = 0, B = a 0 = 1, C + I) ~ the sum of the 

series is shown to be of the form 


o - r 


^1 — ^ , where a , &,• a, /? are constants depend- 

ing on B, C, D, E, F. 

Mr. V. Ganapati Iyer explains that the solution 
in the general case ‘depends on the solution of a 
certain differential equation of the first order, 
regular at Z = O and taking the value y — a$ 
when z = 0. S. Suryanarayana Iyer : A Proof 
of Newton's Theorem. — The author points out a 
fallacy which may arise in the application of 
Newton’s Theorem about conics, and gives a 
new geometrical proof of the theorem. 

C. N. S. 


Calcutta Mathematical Society: 

November 29, 1936. — R. C. Bose : Theory of 
Skew Rectangular Pentagons in Hyperbolic Space. 
Part II. M. de. Duffahel (Stamboul) : Sur 
I'Equation aux derivees partielles qui se presente 
dans la theorie de la propagation de V Electricite. 

M. de. Duffahel (Stamboul) : Sur les couples de 
Fonctions uniformes dlune variable. B. B. Sen*: 
Note on the Transverse Vibration of Freely Supported 
Plates under the Action of Moving Loads and Variable 
Forces . R. S. Varma : An Infinite Integral Involv- 
ing Bessel Function and Parabolic Cylinder Function. 

N. Rama Rao and Basava Raju : An Extension 
of WHlsoii's Theorem . S. P. Slonguinoff (Perm, 
U. S. S. R.) : Equation de Laplace dans Vespace 
a? deuse dimensions. Olga Taussky (Cambridge): 
Rings with N on- Com mutative Addition. S. Ghosh : 
On the Solution of Laplace's Equation Suitable for 
Problems Relating to Two Spheres Touching each 
other. S. Ghosti : Stress Distribution in a Heavy 
Circular Disc held with its Plane Vertical by a Peg at 
the Centre. 


Indian Chemical Society: 

August 1936. — S. S. Bhatnagar, A. N. Kapur 
and P. L. Kapur : A Magnetic Study of Colour 
Changes in Cobalt Chloride. Part II. Priyada- 
ranjan Ray and Amalendra Narayan Ghosh : 
Complex Metal-ammonium Selenites .and Selenito- 
metal-ammines . C. C. Palit and N. R. Dhar : 
Oxidation of Glucose in Presence of Insulin 
Glutathione and other Substances and the Probable 
Mechanism of Biological Oxidations. S. C. De and 
P. C. Rakshit: Synthesis in the Pyrazolone Series. 
Part IV. — Action of Aminoguanidines on /?- 
Ketonic Esters and l /3 -Diketones. Mata Prasad, 
M. P. Lakhani and Jagdish Shankar: An 
X-Ray Investigation of the Crystals of p -Nitro- 
diphenyl. Dines Chandra Sen : Studies hi the 
Camphor Series . Part III. Tautomeric Beha- 
viour of Thiocamphor and the Activity of Us 
Sodium Derivatives. M. Q. Doja : The Quater- 
nary Ammonium Iodides of Dhnethyl-p-toluidine. 
Rad ha Raman Agarwal : Chemical Examination 
of Cuscuta reflexa Roxb. Part IV. — Isolation of 
a Neiv Yellow Flaxone Colouring Matter from 
the Seeds. Nripendra Nath Chatter jee : 
Spiro-compounds. Part I. — A New Route to 
Spiro-compounds. Synthesis of Cyclo hexane-spiro- 
cyclo -pentane. M. Q. Doja and A. Moiceet : 
Preparation of p-Diethylamino-benzaldehyde. 
M. B. Rane, K. Kondaiah, and M. K. Ratnam : 
Removal of Antimony from its Solutions by Nitric 
Acid. S. D. Sunawala : A Note on the Estima- 
tion of Formic Acid in Commercial Acetate of 
Lime. Review . - 


i 
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Society of Biological Chemists, India : 
Oct. and Nov. 1936. — A. Krishnamurty : 
tome Aspects of Malting. B. A. Sundara 
yengar : Iron Mobilization and Plant Growth in 
Voter-logged Soils. Prof. C. It. 1ST ar ay an Rao : 

's Man Part of the Animal World ? K. Rami 
Ieddi : Biochemistry of Sonti Fermentation. 
£. Venkata Gtri : Role of Phosphatases in Plants. 
ST. N. Dastitr and K. V. Gtri : In vitro Digestion 
)f Fats. V. K. Bad ami : Influence of X-Rays 
m Plants. K. V. Giri and P. N. Bhargava : 

V ew Methods for the Detection of Adulteration in 
Food-stujfs. A. Sreenivasan : Influence of par- 
boiling on Quality of Rice. 


Indian Botanical Society: 

October , 1936. — M. A. Ginai : Further Contribu- 
tion to Our Knowledge of Indian Coprophilous 
Fungi. J. 0. Banerji : Studies on the Myxophycece 
of Lower Bengal. I. — Preliminary Observations on 
the Group in Relation to Salient Ecological Factors 
and Systematic Enumeration ofaFeiv Chroococcacece . 
R. II . Dastur and D. E. Wadia : A Study of 
Some Physico-Chemical Changes in Leaf Movements. 
M. O. P. Iyengar : Oharaciosiphon, a new member 
of the Chlorophycece. — Preliminary Note. B. Sahni: 
Wegener's Theory of Continental Drift in the Light 
of Palceobotanical Evidence. 

December , 1936. — V. S. Rao : Studies on 

Capparidacece II. — The Embryology of Gynan- 
dropsis Pentaphylla. R. K. Saksena : Structure 
of the Nucleus in the Genus Pythium. A. R. Rao : 
A New Form of Botrydium from Lucknow. 


Meteorological Office Colloquium, Poona: 

September 15, 1936. — Mr. M. EC. Paranjpye : 
4 The Dust-Free or Dark Layer in Relation to 
Convection near Hot Surfaces .’ 


SCIENCE 345 


October 10, 1936.— Dr. S. Chandrasekhr (Fellow 
of the Trinity College, Cambridge, and Associate 
Research Professor of the Chicago University), 
“Luminosity of Gaseous Nebuke ” : — After describ- 
ing the characteristic features of gaseous nebula*, 
Dr. Chandrasekhar discussed the physics of the 
luminosity of gaseous nebulae. The luminosity of 
these bodies is now known to be derived from the 
radiant energy received hv them from an adjacent- 
star. The primary process is the ionization of the 
gaseous matter of the nebula — mostly hydrogen 
and helium. The subsequent return of the electron 
to the ionized atom causes the emission of the 
Lyman lines and of the He I and He II lines. 
These, in their turn, cause secondary emission of 
lines from atoms of the same kind and also from 
certain other atoms. For example, a few O III 
and N III lines are selectively excited by certain 
chance coincidences of lie II, O III and N III 
lines. Another important mechanism of emission 
is the following : In the primary process of ioniza- 
tion, electrons are ejected from hydrogen and 
helium with energies equal to the difference 
between the energy of the incident quantum and 
the energy equivalent of the ionization potential 
of the atom. These electrons have compara- 
tively low potential energies and their impact on 
atoms like O III and N III is responsible for 
raising them to metastable states and subsequent 
emission of low potential forbidden lines. 

October 27, 1936.— Dr. S. R. Savur. — “An im- 
X>rovement of the existing forecasting formula). ” 

October 30, 1936. — Dr. K. Das described the 
Cosmic Ray apparatus used by Dr. Victor Neher 
(of the Californian Institute of Technology) at 
Madras where he let off a number of these instru- 
ments with balloons during October 1936, assisted 
by Dr. Das. With the help of an instrument 
which had kindly been sent by Dr. Neher on 
loan, he explained the mechanism of its working. 


UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


University of Allahabad : 

Mr. S. P. Naithani, Lecturer, B grade, Botany 
Department, returned from abroad after taking 
his Ph.D. degree from the London University. 

The Right Hon’ble Sir Tej Bahadur Sapru lias 
donated a sum of Rs. 900 a year for the award of 
scholarships to poor students in the manner 
decided by the Vice-Chancellor. A similar dona- 
tion of Rs. 500 from Professor Amaranatha Jba, 
Dean of the Faculty of Arts, Allahabad Univer- 
sity, has been placed at the Vice-Chancellor’s 
disposal for any non-recurring expenditure which 
may be considered desirable in the interests of 
the University. Messrs. II. K. Ghosh, Beni 
Madho and I. D. Varshney have offered scholar- 
ships for the B.Com. students of the University 
from this session. 

The Ordinances for the degrees of D.Sc. and 
D.Litt. have been thoroughly revised and a new 
D.Phil. degree has been instituted under the 
Faculties of Arts and Science. 

Messrs. R. N. Kaul and M. U. Ahmad, Lecturers 
in the Philosophy Department, have been appoint- 
ed delegates to the Philosophical Congress which 
will be 'held at Delhi in December 1936. 


Aligarh Muslim University: 

Mr. Mohd. Afzal Husain Qadri, M.sc. (Alig.), 
has been awarded the degree of Doctor of Philo- 
sophy, in Zoology, of the Aligarh Muslim Uni- 
versity. He submitted the following four 
papers bearing on the work done under the 
guidance of Dr. M. B. Mirza, Director, Zoolo- 
gical Laboratories. 

(1) “Studies on the Mallophaga of North-Indian 

Birds.” (Zcit. f. Parasit ., 1935, 8, Ht. 2). 

(2) “Studies on the Mouth Parts of Mallophaga 

infesting North-Indian Birds.” {Proc. Ind. 

Acad. Sci ., 1935, 3, No. 5). 

(3) “Some New Mallophaga from North-Indian 

Birds.” {Zeit. f. Parasit 1936, 8, Ht. 6). 

(4) “The Male Genet-alia of Mallophaga Infesting 

North-Indian Birds.” {Proc. Ind. Acad. 

Sci. (in press). 


Lucknow University: 

The following Science Lectures have been 
arranged for the Winter Session (1936-37). 
The lectures will be held at 6-30 p.m. in the 
halls indicated. 

*Dec. 4 and 5 (Chemistry Theatre). — 

“The mechanism of chemical reactions.” By 
Dr. A. C. Chatterji. 
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"nee. 13 (Biology Theatre). — 

“Recent geological changes in Northern India 
and their effect upon the drainage of the 
Indo-Gangetie basin.” By Mr. D. N. Wadia. 

*Jan. 8 and 9 (Chemistry Theatre). — 

“Electrolysis of solutions.” By Dr. S. N. 
Sliukla. 

Jan. 13, 11 and 15 (Biology Theatre). — 

“The elements of the modern theory of aggre- 
gates.” By Dr. A. N. Singh. 

*Jan. 19 and 17 (Biology Theatre). — 

“ Competition in the plant, world.” By Dr. S. C. 
Verma. 

*Jan. 22 and 23 (Chemistry Theatre). — 

“The relation between physical properties and 
chemical constitution.” By Mr. M. R. Navar. 

*Jan. 28 and 29 (Biology Theatre). — 

“Mitogenetic rays.” By Dr. S. N. Das Gupta. 

*Jan. 30 (Biology Theatre). — 

“Earth movements, vertical and horizontal.” 
By Dr. B. Sahni. 

*Feb. 8 and 9 (Biology Theatrre). — 

1. “Helminthology and Agriculture.” 2. “Hel- 
minthiasis in domestic animals.” By Dr. 
G. S. Thapar. 

(These lectures will be illustrated.) 


University of Madras: 

Mr. Hadi Hasan of the Aligarh Muslim Uni- 
versity delivered, under the auspices of the 
University, a lecture on “ Arab Additions to 
Greek Learning ” at the Government Muhamma- 
dan College, Madras, on the 10th October 1936. 

A special meeting of the Senate was held on 
the 30th October 1936 to award the following 
titles and diplomas : — 

Oriental Titles : — 


1 . 

Siromani 

. . 62 

2. 

Vidvan 

.. 130 

3. 

Afzal-ul-Ulama 

9 

4. 

Munshi-i-Eazil 

.. 11 

Diploma in Midwifery 

. . 5 


,, Economics . . . . 3 

,, Modern European Languages S 

,, Geography . . . . 7 

,, Indian Music . . . . 9 

The ordinary meeting of the Senate was also 
held on the 30th and 31st October 1936. 


University of Mysore. 

Convocation , — The 19th Annual Convocation 
for conferring degrees was held in Mysore on the 
29th October 1936, His Highness the Pro- 
Chancellor presiding. Dr. E. P. Metcalfe, d.so. 
f. inst.p., Vice-Chancellor, delivered the Convo 
cation address. 

2S9 candidates were presented for degrees in 
person and 26 candidates were admitted to 
degrees in absentia. 

Meeting of the Senate . — A special meeting of 
the Senate was held on the 30th October 1936. 
for the election of three members of the Univer- 
sity Council by and from the Senate, at which 
the following were elected : — 


1. Mr. M. Sultan Mohiyuddin, M.A., ll.b., 

m.ecL, Deputy Director of Public Instruc- 
tion in Mysore, Bangalore. 

2. Mr. D. V. G undap pa ; Proprietor, Karnataka 

Publishing House, Bangalore City. . 

3. Mr. Mirle N. Lakshminaranappa, b.a., 

ll.b., Advocate, Bangalore City. 

Faculties. — Mr. E. K. Ramaswami, B.sc., I 
a.c.g.i., m.a.s.m.f,., M.T.E., Professor of Mechanical | 
Engineering, College of Engineering, Bangalore, [ 
was elected Dean of the Faculty of Engineering j. 
and Technology. ! 

Extension Lectures. — The following extension 
lectures were delivered : 

1. Mr. B. M. Srikantia, M.A., b.l., Professor 
of English, Central College, Bangalore, on “ Life 
and Teaching of Basavanna ” at Pavanagerc and 
on “ Shakespeare’s Historical Plays ” at Chital- 
drug, both in Kannada. 

2. Mr. O. C. Gangoly of Calcutta, on ; 
(a) “History of Indian Painting,” (b) “What is 
Art,” at Bangalore and Mysore, in English. 

L.M.P. Examinations.— The several L.M.P. 
Diploma Examinations for the year 1930 were 
held on the 1st and 2nd October with the following 
results : — 



No. examined 

No. passed 


First Examination 

10 

5 


Second Examination 

31 

20 


Third Examination 

41 

24 


Final Examination 

47 

19 

if' 

k 


Meeting of the Senate. — The Ordinary Meeting * 
of the Senate for the year was held on the 20th f 
November 1936. Among the propositions that f 
were passed, mention may be made of the 
following : — l 

(1) Addition of Hindi to the list of subjects for r- 
which Boards of Studies and Boards of Examiners 
have to be appointed. (2) Establishment of a 
University Training Corps. (3) Provision of a j 
sum of Rs. 10,000 in the Budget for the publica- 
tion of short books in Kannada on subjects of 
modern scientific interest. (4 ) Arrangement for 
securing consideration of the cases of graduates | 
and under-graduates of the University in con- * 
nection with appointment to vacancies occurring U 

in the Postal and Telegraphic Departments J, 

within the Mysore State. ! 

Extension Lectures. — The following Extension 
Lectures were delivered — 

(i) Mr. K. V. Puttappa, M.A., “ Tragic Kama 
of Kumaravyasa ” in Kannada, at Tumkur, * 

Madhugiri and Davangere. (ii) Rev. J. B. 

Freeman, M.A., l.t., pIi.d., c.d., “ The Time 

Concept” in English, at Mysore, (iii) Mr. H. K. 
Ramiengar. M.A., “ Village or Rural Industries,” 
in Kannada, at Arsikere and Chickhallapur. 

(iv) Mr. K. Sundaresan, l.m. & s., “Nutrition” 
in Kannada at Mysore and Bangalore, (v) Dr. 

K. N. Venkatasubba Sastri, M.A., pIi.d., F.R.Hist.s., 

“ The History of Mysore Administration ” in i 
Kannada at Bangalore. 


ERRATUM. 

Vol. V. November 1936, page 244, add at the end of 2nd column. — 

1 Am. Chem. Ads ., 1922, 16 , 2323. 4 Cf. Guha, Presidential Address, Chemistry Section, 

2 J. Am. Chem. Soc., 1931,53, 1106. Proc. Indian Sci . Con 1936, p. 115; Linstead, Ann. 

3 Cf. Haworth and Perkin,- J.C.S., 1898, 73 , 330. Pep., 1935, 32 , 315 footnote. 
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The Indian Institute of Science — I. 


TT7E have read the report of the Second 
W Quinquennial Reviewing Committee 
on the working of the Indian Institute 
of Science, and we congratulate the 
members on the remarkable celerity 
with which they have accomplished their 
task. We agree with the statement that 
the circumstances, under which the Com- 
mittee assembled for commencing their 
labours, were not propitious, and the atmo- 
sphere of the Institute was impregnated with 
passion and prejudice arising from a clash 
of ideals. Tt is almost superhuman to 
escape being influenced by the prevailing 
public feeling, and we consider that the 
ardent observations expressed by the Com- 
mittee in certain sections of the report can 
be traced to such influence. 

It will be remembered that the practice 
of appointing periodical committees for 
reviewing the work of the Institute owes its 
origin to the recommendation of the Pope 
Committee which set forth this purpose in 
the following terms ; 


“ The progress of a young institution of a 
character entirely new to India calls for the 
continual interest of those responsible for its 
development, not necessarily for purposes of 
criticism, but rather in order to determine in what 
ways its usefulness to the community may be 
extended.” 

We have now before us the reports of the 
three Committees, which after a careful and 
critical examination of the original intention 
of the Founder have provided us with 
comprehensive criticisms of the working of 
the Institute and with equally comprehen- 
sive recommendations for its improvement. 
The Committees differ regarding the inter- 
pretation of the aims and objects outlined 
in the scheme for the administration of the 
Institute and accordingly their recommend- 
ations diverge. It seems to us that the 
period of five years prescribed for the 
appointment of the Reviewing Committees 
is too short a term for the Institute to 
produce appreciable results, based on the 
recommendations of their predecessors, and 
frequently the authorities of the Institute 
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are bewildered by the conflicting reports 
and recommendations coming in quick suc- 
cession, and reducing this great organisation 
to a state of perpetual transition. If the 
reports of all these three Committees are 
carefully perused, one cannot fail to discover 
that each of them has honestly endeavoured 
to pull the Institute inside out, and then 
laboriously to reconstruct a fresh model on 
the personal predilections of the members. 
In none of these reports could we discover 
an account of how far the recommendations 
of the previous Committee have been 
adopted by the Institute and with what 
results, but on the other hand the Commit- 
tees have proceeded to their task as if they 
were the first, body investigating into the 
working of the Institute. What is most 
surprising is that neither the Government 
of India, nor the Council of the Institute 
are embarrassed by the periodical revision of 
the aims and objects of the Founder, and by 
the multitude of conflicting recommendations 
for their speedier and better achievement. 

In view of the far-reaching importance 
of the recommendations made by the Irvine 
Committee, which in certain respects appear 
to us impractical, we are definitely of opi- 
nion that the Institute should have reason- 
ably long period of time to give them a fair 
and honest trial, without being encumbered 
by a further instalment of fresh recommend- 
ations by another Quinquennial Eeviewing 
Committee. Tf in writing their report the 
Irvine Committee had reviewed the progress 
of scientific investigations in the official and 
non-official centres of research, as was done 
by the Pope Committee, w r e are convinced 
that their proposals of reorganisation would 
have assumed a different complexion. The 
want of this necessary background, — whose 
importance in the enquiry of the character 
such as the Committee had undertaken to 
investigate, few will be disposed to dispute, 
— has invested their suggested arrange- 
ments with an air of unreality. It is point- 
ed out in more than one section of the report 
that the Institute should co-ordinate with 
other centres of research, both in the theo- 
retical and applied branches of science, and 
the general reader of this document can 
obtain no information regarding the .state 
of development reached by these institu- 
tions, without which he may presumably 
form no conception of the nature and extent 
to which any co-operation can profitably be 
established, 


[” Current 
\_Science 

Dealing with the aims and objects of the 
Indian Institute of Science, a subject which 
has been critically and carefully examined 
by two previous Committees which had 
formulated the policy in clear and unambi- 
guous language, the Irvine Committee report 
that 

“ it is more than ever necessary to secure that 
the policy pursued is consistent with the wishes 
of the Founder and of the contributing bodies,” 

and proceed to observe that 

“ the province and purpose of the Institute 
must be defined in more precise terms than at 
present, and that such a definition should be 
adopted officially by the Council of the Institute 
and the Government of India. Only in this way 
can the aims and objects of the Institute be 
placed beyond individual and fluctuating inter- 
pretations ; in the absence of such definition, no 
continuous policy can be developed.” 

If these sentences are intended to imply that 
the Institute has been working for the past 
twenty-five years and more without any 
specific aim and without ambition to achieve 
any definite object and without regard to 
the intentions of the Great Benefactor, we 
are afraid that the Irvine Committee will 
find neither the Council nor the Govern- 
ment sharing their sentiment. Eeviewing 
the activities of the Institute for over twenty- 
five years,* Alchymist indicated their under- 
lying policy in these terms : 

“ Higher authorities concerned in establishing 
the Institute were very definite on this point, 
how r ever, as appears from a resolution by the 
Government of India in this matter dated 27th 
May 1909. During the discussion then prevailing 
Government were- of opinion that the idea of 
combining in one Institution and entrusting to a 
single staff of professors both the teaching of 
science and the experimental development of 
new industries, was open to the obvious criticism 
that these two objects were in no- way connected 
together.” Moreover the two educational experts 
(Professor Masson and Principal Clibborn) finally 
deputed to frame a scheme recommended, “ that 
the Institute should be devoted to experimental 
science, and should aim at training students in 
experimental methods, carrying on original 
research and discharging the functions of an 
accepted authority and referee on all scientific 
problems within its own domain. 

“ Finally the Vesting order founds ‘an Institute 
of research in India’ and the attached scheme 
of administration inculcates ‘the promotion of 
original investigations in all branches of know- 
ledge and their utilisation for the benefit of India’ 
without specific mention of industrial activities.” 

In reviewing this official policy which con- 
. tinued to be the basis of the entire range of 
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activities of the Institute till 1921, the Pope 
Committee observed that 

“ the Founder of the Institute, the late 
Mr. J. N. Tata, desired to establish an Institute 
of Research ; so far as our information goes he 
introduced no limiting clauses in connection with 
his benefaction, but it is probably beyond dispute 
that he desired to build and endow an institution 
which would provide Indian students with such 
facilities for work and training as would enable 
India to compete on equal terms with other 
countries as a producer of new knowledge and 
that he wished his Institute to aid Indian students 
to serve India in Science and Technology. It 
cannot be doubted that, under the conditions 
briefly stated above, the objects which the 
Founder had in mind will be best served by the 
provision of preliminary training in scientific 
methods and knowledge, supplementary to more 
Elementary Scientific education, for the purpose 
of preparing selected individuals for careers based 
upon original work in either pure science or 
technology.” 

In further examining the aims and objects 
of the Institute, the Sewell Committee wrote 
that 

“ -while agreeing with the resolution of the 
Pope Committee that ‘it is undesirable that, the 
activities of the Institute, in connection with 
teaching and research, should be confined to 
matters which bear on the application of science 
to industry,’ we are of opinion that in the future 
more attention should he paid to those lines of 
research that have or may have a direct bearing 
on the existing industries of India or that may he 
expected to open up fresh industries at present 
undeveloped in this country.” 

The Irvine Committee observe that 

“ neither of these reports challenges the view 
that the Founder desired to encourage industry 
and this remains the primary function of the 
Institute.” 

“ In coming to the above conclusion it is far 
from our intention to deprecate academic research. 
We are fully alive to the advantages and the 
cultural and material benefits which accrue from 
fundamental scientific work ; equally we recognise 
that there is no conflict between pure and applied 
research which can be and ought to he, prosecuted 
side by side to their mutual advantage. We are 
chiefly concerned with the problem as to which 
of these complementary activities should carry 
the greater emphasis and we hold strongly the 
opinion that, in accordance with the wishes of the 
Founder, this emphasis should be laid on the 
application of scientific research to industry.” 

These view's are obviously opposed to the 
resolution of the Government of India and 
to the opinions of the educational authori- 
ties deputed to frame a working scheme 
thereunder. The Pope and Sewell Commit- 
tees did not exalt industrial research to the 
position of pre-eminence, subordinating aca- 
demical enquiries. The fluctuations in the 
interpretation of the fundamental intention 


of the Founder were not the making of 
individuals, but are entirely due to the 
personal predilections of the Committees. 
The Irvine Committee were led to formulate 
their views expressed in their amendment 
to Clauses in the Regulations chiefly because 
in their opinion the phrase the benefit of 
India 55 occurring in the Scheme of Admin- 
istration, implies ** that the activities of the 
Institute should be devoted primarily to 
securing for India the material benefits 
expected to follow from the close association 
of the scientific research with the industries 
of the country *\ This is only partly true, 
for the scheme of administration compre- 
hends something more fundamental than 
material prosperity, for it specifies, 

That the object of the Institute shall be to 
establish Chairs and Lectureships in Science and 
Arts, especially with a view to the promotion of 
original investigation in all branches of knowledge 
and their utilisation for the benefit of India.” 

If, however, the Irvine Committee had con- 
sidered in their report the progress of work 
achieved in other institutions specially 
equipped and organised by the Provincial 
and Central Governments to investigate 
material and cognate problems, they would 
have expressed their views regarding the 
aims and objects of the Institute in more 
restrained terms. Besides in formulating 
the scientific policy of a Foundation which 
has carried on its activities for over 25 years 
on the basis of the resolution of the Govern- 
ment of India at the time of its inception, 
the Committee should have taken into con- 
sideration the geographical position of the 
Institute, its existing equipment and organ- 
isation, the training, knowledge and capa- 
city of the members of the staff to give 
practical effect to the new proposal. 

We shall now proceed briefly to deal with 
some of the specific recommendations of the 
Committee. In their suggestions respecting 
the correlation of research w^ork conducted 
in the Institute with the industrial needs of 
India, they observe 

c< That it is essential to relieve the staff of the 
sole responsibility for finding industrial problems 
for investigation. These problems should be 
submitted to the Institute by some responsible 
body capable of collecting proposals from India 
as a whole and of sifting them so as to exclude 
merely routine enquiries and suggestions which 
are too unwieldy to be handled by the compara- 
tively small number of workers available at 
Bangalore. The initiation of problems might 
well he undertaken by such bodies as (1) The 
Industrial Intelligence and Research Bureau, 
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I in p< -via, l Council of Agricultural Research 
'‘‘pju’t.nmnfcs of Industries.” 


Writing on tho claims of External Bodies 

011 f' 1 ' U ‘V S °* staff, the Pope Committee 
wrote ms follows : 


. r . ^ 5 ; iV 6 once obvious that if outside 

homes oi ihtkous including governments and 
admimsi rations, exercise any claim upon the 
pmlcssieiia.l services of the professorial staff of 
Mu* Institute, graven difficulties will immediately 
aris< k mim<M‘(ccl with what may be termed the 
regular work of the staff, namely, the training of 
students ami 1 lie prosecution and direction of 
ivsi'airh work. In a country like India, which is 
< On hi lass on the eve of great developments in 
its natural^ resources and which does not as yet 
command in its industries the services of techno- 
logists ii.ll the branches of scientific industry 
which will he established in the near future, it is 
conceivable that, the interest of the country may 
be best served by utilising for specific investiga- 
tions the services of one or other members of the 
"1 the Institute. We are, however, of 
opinion t hat unless imperative necessity demands, 
it, is undesirable that the members of the staff of 
the Institute should be drafted way to deal with 
outside problems which, may present themselves 
to • Indian governments and administrations.” 


If is obvious that a research institution 
of the magnitude and importance of the 
Indian Institute of Science should be per- 
mitted t o enjoy complete scientific autonomy 
within its own domain, and any attempt to 
restrict, its freedom may result in the defeat 
of the very object which the Irvine Committee 
are so genuinely eager to promote. During 
its fairly long* history, the Institute has 
established certain traditions, and reform 
in (he desired direction must proceed on 
lines of least resistance. The transforma- 
tion of die Institute into a centre of indus- 
trial research, so as to secure the material 
welfare 1 of India, can take place, provided 
if is re-equipped and re-staffed and the 
external agents continue to supply a steady 
stream of problems. 

In their recommendations to make applied 
research the. first and most responsible duty 
of the Institute, the Irvine Committee 
suggest, that k< the active prosecution of 
applied research should be regarded as a 
duty, willingly undertaken with the certain 
knowledge that the more energetically this 
duty is ful tilled, the less scientific promi- 
nence becomes attached to the workers 
themselves. Few publications are likely to 
result from such research work, but this 
need' not. be deplored if in the end the Insti- 
tute is made to play the part for which it 
was created.” Assuming that the Institute 
was brought into being solely for the purpose 


of promoting industrial research, it is con- 
ceivable how far the ideal of self-efacement 
advocated by the Committee will attract 
scientists of eminence to the work outlined in 
the scheme. Most scientific men are, generally 
srealdng, regardless of the worldly goods, and 
as a compensation they naturally look for the 
recognition of their work by the learned 
societies, whose distinctions are, however, 
awarded absolutely on the basis of published 
records. .Suppose there is a fall in the number 
of papers, will the professors of the Institute 
have the assurance that they are immune 
to the criticisms of the next reviewing com- 
mittee for such paucity. 

Commenting on the financial position of 
the Institute, the Committee observe that 
“ income no longer balances the normal 
recurring expenditure, and it has become 
necessary to draw on the accumulated 
reserves in order to meet the annual deficit. 55 
In Part IT of the report the figures for 
income and expenditure for seven years are 
given in a tabular form, and we calculate 
that the total revenue for this period 
amounted to Its. 40,03,678 and the recur- 
ring expenditure for - this period amounted 
to Its. 37,95,735. The income did balance 
“the normal recurring expenditure 55 . During 
this period, however, the Institute spent 
Es. 5,18,549 under the head “non-recurring 
expenditure 55 , which manifestly utilised in 
the extension of existing buildings, or the 
addition of new ones, or in the purchase 
of costly apparatus, must be of permanent 
value as additional investment. If the 
accumulated reserves have been partly 
used up for this purpose, the authorities 
of the Institute had the support of the 
Sewell Committees -which wrote that 
“ the opening balance in each case in- 
cludes funds held in suspense r for 
retiring allowances and depreciation ; the 
portion of the opening balance now avail- 
able for ordinary expenditure is Es. 6*55 
lakhs. Although in some undertakings such 
figures would indicate a most satisfactory 
state of affairs w r e view with some appre- 
hension the accumulation of funds to this 
extent in an institution which is purely 
educational. It is open to question whether 
this accumulation of funds is justified when 
the Institute is in receipt of substantial 
grants from some of the Provincial and 
State Governments. 55 

We propose to deal with the remaining 
sections of the report in our next issue. 
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Geographical Distribution of Indian Freshwater Fishes and Its Bearing 
on the Probable Land Connections between India and the 

Adjacent Countries.* 


By Sunder Lai Hora, n.sc., f.k.s.e., f.n.i. 

(Assistant Superintendent, Zoological Survey of India , Calcutta.) 


T HE relationships and the geographical dis- 
tribution of the freshwater fishes of India 
were discussed by two of the leading ichthyo- 
logists, . Day 3,4 f and Gunther 7 , of the last 
century. The former advocated Malayan 
affinities for the Indian fauna, while the 
latter, though admitting the migration of 
several Oriental freshwater fishes to Africa, 
laid special stress on the African affinities 
of this fauna. Beyond some casual refer- 
ences 1 - 2 very little work has since been 
done on this aspect of the Indian freshwater 
fishes, and in view of the advances that have 
been made in our knowledge of the paleo- 
geography and systematics of fishes it seems 
opportune to review the whole subject in 
the light of recently discovered facts. 

A freshwater fish lives entirely in fresh- 
water, both in the young and adult stages, 
and never descends to the sea. The above 
definition excludes all anadromous fishes 
which are essentially marine but ascend 
freshwaters for breeding, and the catadro- 
mous fishes which are essentially freshwater 
forms but descend into the sea for similar 
purposes. As the freshwater fishes are gene- 
rally restricted to the water courses in which 
they live, they form a very important 
group for the elucidation of the paleohydro- 
graphical relationships of adjacent lands. 
Watersheds in the case of these fishes form 
effective barriers so long as their positions 
remain unchanged ; the process of river- 
capture, however, may facilitate their 
migration in one direction but not in the 
other. There is an unfortunate impression, 
mainly among geologists, that in the case 
of fishes dispersal may be effected through 
the agency of birds, chiefly aquatic species, 
which may carry the eggs attached to their 
feet from one watershed to another. Those, 


* Summary of the remarks made at the Hyderabad 
meeting of the Indian Science Congress during a joint 
discussion between the Sections of Geology, Botany and 
Zoology on Wegener’s theory of Continental Drift with 
special reference to India and the adjacent countries, and 
published with permission of the Director, Zoological 
Survey of India. 

t Numerals refer to the corresponding numbers in the 
list of references at the end of the article. 


who have paid particular attention to this 
matter, however, are definitely of the opinion 
that such a mode of dispersal of freshwater 
fishes is normally highly improbable, even 
though there may be records of such fortu- 
itous dispersal in practically all groups of 
animals including freshwater fishes. 

In connection with my work on the 
Siluroid fishes of India for a revised edition 
of ‘ c Fishes ” in the Fauna of British India 
series, I have been greatly struck by the 
close similarity of the Indian forms to those 
found towards the east in Indo-China, 
Siam, and the Malay Archipelago. As a 
result of a detailed study of the genera and 
species inhabiting these regions I am de- 
finitely of the opinion that the freshwater 
fish fauna of India in the main originated in : 
South-eastern Asia, most probably in Indo- 
China, and spread westwards by successive 
waves of migration to India and later to 
Africa while the two masses of land -were 
connected with each other. Gregory's re- 
searches 5,6 on the evolution of the mountain 
and river systems of South-eastern Asia have 
shown that in this region there were extensive 
river captures — the rivers on the west 
beheading the rivers on the east ; these 
changes made possible the migrations of 
aquatic animals from the east to the west 
but not in the reverse direction. Gregory's 
researches have further shown that all the 
rivers of Eastern Tibet drained into the 
Gulf of Siam or the South China Sea before 
the present river systems became established, 
and this hears out Pelseneer's view . 12,13 
The freshwater fauna of Eastern Asia at 
least may have originated along the coasts 
of Indo-China, when the ocean water in this 
area was greatly diluted by the drainage 
into it of several river systems. 

Professor Gregory’s views about the capture 
of the eastern rivers by the western rivers 
are, however, not accepted by all geologists, 
for there is a general belief that the Brahma- 
putra and the Irrawaddy-Salween systems 
were separated in the Pre-Eocene period fyy 
the Tethys Sea and in the Post-Eocene days * 
by the newly upheaved Pimalayas, the 
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Patkoi Range and the Abakan Yomas. African genera, usually with eight barbels 
According to these views there could not be and a well-developed dentition, represent a 


any migration of freshwater faunas by a 
system of river-captures, except perhaps 
during the transition periods, between the 
Indo-Chinese rivers and the Indian rivers. 
Further there is no geological evidence for 
the Indian rivers having originated in 
Burma. Some of the peculiarities in the 
distribution of Indian freshwater fishes may 
be explained on the supposed existence of 
the Siwalik or the Indo-Brahm River, 11,14,18 
but a considerable mass of evidence bearing 
on the close relationship and distribution of 
the fishes of South-eastern Asia demands for 
its explanation a hypothesis similar to that 
worked out by Gregory. This mass of 
evidence is so striking and convincing that 
it may be worth-while for the geologists to 
re-examine their data regarding the Creta- 
ceous-Tertiary land connections between 
India and the Par East. 

Mori 10 has recently stressed the Oriental 
affinities of the fish-fauna of the Upper 
Yangtse-Kiang which comprises an abund- 
ance of the Siluroidea, the Homalopteridse, 
the Ophicephalidse and a large number of 
Indian genera of the Cyprinidae. These 
results fully support Gregory’s work accord- 
ing to which the Upper Yangtse-Kiang at 
first drained into the Red River but later 
turned northeastwards across Central China to 
the East China Sea. Only such a course of 
events could account for the presence of 
Oriental genera in the Upper Yangtse-Kiang 
and the Pakearctic genera in its middle and 
lower portions. According to Mori’s re- 
searches the Kan Shan Mountain Range 
divides China into the northern Palaearctic 
subregion and the southern Oriental sub- 
region. 

As a comprehensive example of the east 
to west migration of the aquatic fauna, one 
may consider the evolution and distribution 
of the family Schilbeidae* which is repre- 
sented both in the Oriental and .the Ethiopian 
regions by a number of genera. Of the 
19 or 20 genera of the family that can be 
recognised at the present day there is not 
one that is common to the two regions. If 
it be conceded that the ancestors of the 
Schilbeidse- were devoid of barbels and teeth 
in the jaws, it naturally follows that the 


* For a detailed treatment of the classification, distri- 
bution, ecology and evolution of the Schilbeidse reference 
may be made to my paper, shortly to be published in the 
Records of the Indian Museum. 


fairly specialised and more highly evolved 
branch of the family ; African genera such 
as Ansar gia Boulenger, with only one pair 
of mandibular barbels, and Siluranodon 
Bleeker, with no teeth in the jaws, are 
retrogressive forms as compared with the 
primitive genera found in the Far East. I 
believe that Pangasianodon Chcvey, repre- 
sents the least specialised form of the family ; 
this genus is found in Indo-China and is 
characterised by the possession of two 
minute maxillary barbels, a large air-bladder 
and no teeth. Silonia Swainson, of the 
Indian waters, also possesses two minute 
barbels, but owing to its highly predaceous 
habits, it has developed large caniniform teeth 
both in the jaws and on the palate. Due 
to the reduction of its body cavity by the 
greater development of the caudal region and 
the lateral compression of the body the 
air-bladder is greatly reduced. In Peninsu- 
lar India some less specialised, Silonia- 
like fishes became further modified and 
developed two additional mandibular bar- 
bels *, they possess: caniniform teeth and 
a long anal fin but the air-bladder is not so 
greatly reduced as in Silonia. For this new 
type I have proposed the name Silo no - 
pangasius. f So far as can be judged at pre- 
sent this line of specialisation only extended as 
far as the extreme west of Peninsular India. 

Pangasianodo u-like ancestors also gave 
rise to forms like Helicophagus Bleeker and 
Pangasius Cuvier and Valenciennes : the 
latter is found from Indo-China to India, 
while the former, in which the dentition is 
only partially developed, is found only in 
the Far East and is absent from Burma and 
India. Though there are several species of 
Pangasius in Indo-China, Siam and the 
Malay Archipelago, in Indian waters it is 
represented by a single, very highly spe- 
cialised form. Here again the specialisa- 
tion in form occurs as one proceeds from the 
east to the west. 

In Siam and the Malay Archipelago 
Helicophagus gave rise to the genus Laides 
Jordan (-- Lais , 6 barbels) ; possibly Laides 
evolved into Pseudeutropius Bleeker (8 bar- 
bels) in the Malay Archipelago ; the latter 
genus is also found in India. Certain 
members of Pangasius , probably more spe- 
cialised as regards dentition, gave rise in 


■j* Genotype: Ageneiosus child reni Sykes, 1841. 
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Siam to Platy tropins,* a new genus with 
extensive patches of vomer o -palatine teeth, 
and with a flattened head and air-bladder, 
and in India to Proeutrop iieh thys, f a new 
genus for species of Pseudentropius with 
four patches of teeth on the palate. In 
the Indian waters Pseudentropius gave rise 
to A ilia Gray and Proeutrop iichiJiys to 
Evtropiichthys Bleeker, the latter genus is 
also known from Siam. Probably Platy- 
tropius gave rise to Clupisoma Swain son of 
the Indian Waters. From the primitive 
stock that gave rise to ProeutropiicMhys, 
probably developed all the Schilbeid genera 
of Africa, at a stage when the mandibular 
barbels were considerably behind the tip of 
the lower jaw and were not situated in a 
straight line. So far no intermediate forms 
have been discovered between the Indian 
Pseudentropius ( sensu lato) and the African 
Eutrophis . As the difference in the two 
forms consists mainly in the position of the 
mandibular barbels, no palaeontological re- 
cords will ever be able to bridge the gulf 
between the Indian and the African 
Scliilbeidae. There is, however, little doubt 
about the close genetic affinities of the 
Indian and the African genera of the 
Scliilbeidae. 

According to Regan 16 The distinctness 
of the African and the Indian Schilbeidse 
makes it probable that this family was 
established in both regions in pre-tertiary 
times. 5 ’ The probable history of the dis- 
persal of the Schilbeidse as understood by 
me makes it clear that this family must have 
extended its range to Africa before the two 
continents became disconnected, probably 
during or after the Eocene. 

The facts detailed above concerning the 
geographical distribution of the Scliilbeidae 
are opposed to the theory of permanence of 
oceans and continents, as they can only be 
explained by the existence of connected 
water courses, through either river-captures, 
commingling or otherwise, over a land 
connection between India and Africa. 
Whether this connection was in the form of 
a “ land-bridge ” between the two conti- 
nents, or the two land-masses were merely 
juxtaposed at some remote period and la-ter 
drifted apart, it is very difficult to decide. 
It seems clear, however, that even during 
the Eocene South India and Africa had land- 


* Genotype: Pseudentropius siame}tsis Sauvage, 1883. 
t Genotype : Eutropins macrophthahnus Blyth, I860, 


connections which permitted a dispersal of 
the freshwater fishes from the former 
to the latter country. The abrupt 
change in the African and the Indian 
Scliilbeidae is certainly the result of some 
form of isolation since a fairly remote 
period, and before this occurred presumably 
the Indian forms were of the same type as 
those now found in Africa. The higher 
specialisation of the Indian genera can be 
accounted for by the fact that India was a 
centre of great disturbance during the 
Tertiary period owing to the earth-move- 
ments that gave rise to the Himalayas, 
•whereas Tropical Africa with its large lakes 
provided a stable environment for its fauna 
and the specialisations of the Schilbeidse of 
this region can definitely be correlated with 
life in comparatively calm and clear waters. 

There is also a belief that the Ostariophysi, 
the class to which Catfishes and Carps 
belong, originated in the north and spread 
southward to different continents. This 
hypothesis w r ould explain the occurrence of 
allied genera both in India and Africa 
without the aid of a land connection between 
the two countries. Regan 16 has already 
pointed out that this view ” involves so 
many improbabilities as to be almost un- 
believable.” The mode of dispersal of the 
Scliilbeidae as detailed above is strongly 
opposed to the northern origin of the 
Ostariophysi and appears to be entirely in 
accord with the recent geological work on 
the river and mountain systems of South- 
eastern Asia. 

While discussing the African element in 
the freshwater fauna of India Annandale 2 
remarked : “ Doubtless the three terri- 

tories (t.e., Africa, S. America and India) 
had then a very similar freshwater fauna, 
but there is some evidence that Africa was 
its centre of distribution.” Unfortunately 
he made no reference to this evidence, and 
in view of what is stated above it seems 
almost impossible to believe that the 
freshwater fauna of India was at any stage, 
at least during the Tertiaries, invaded by 
that of Africa. 

Prashad 15 from his study of the recent 
and fossil Viviparidae (Mollusca : Gastropoda) 
came to the conclusion that c; Peninsular 
India forms the central zone whence the 
Yiviparids of Asia and Africa are derived.” 
At the present day, so far as freshwater 
fishes are concerned. Peninsular India con- 
tains many primitive forms, and thus 
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superficially it may appear to be a centre of 
origin of the common Indo-African fauna, 
but the taxonomic and paleogeograpliical evi- 
dences adduced above show that the fresh- 
water fish-fauna of Peninsular India was itself 
derived from that of South-eastern Asia. 

The close relationship between certain 
highly peculiar genera of Indo-China and 
India, such as Carpiocatla Boulenger, and 
Catla Cuvier and Valenciennes ; Para - 
pseudecheneis Hora and Pseudecheneis Blyth, 
Gyrinocheilus Vaillant and Psilorliynchus 
McClelland ; etc., etc., and the distribution 
of Silurus Linnaeus and the Homalopteridaa 
also prove conclusively that there has been 
an east to w r est migration of the freshwater 
fauna in South-eastern Asia. The older 
genera, such as Mastacembelus Cuvier and 
Valenciennes, Notopterus Lacepfcde, Labeo 
Cuvier, Barbus Cuvier and Valenciennes, 
Barilius Hamilton, Heterobranchus Geoff ery, 
Clarias Gronovius, etc., which are common 
to Africa and the Oriental region, probably 
spread from India to Africa at the time of 
the Cretaceous buckling which, according to 
Gregory 6 (p. 134), “ produced a series of 

continental valleys trending east and west 
fragments of which still survive in Africa in 
the basins of the Zambezi, the middle 
Congo, and the northern section of the 
Niger. 5 ’ The physiography of India, how- 
ever, underwent considerable changes during 
the Tertiary period. 

In elucidating the geographical distribu- 
tion of animals, great significance is gene- 
rally attached to the occurrence of the same 
genus or species on two distinct land masses. 
According to the more or less accepted 
views on evolution a species or a genus can 
exist unchanged through millions of years 
only if there had been no change in its 
milieu throughout this period. Even gradual 
changes in the environment of an animal 
induce fine adjustments on the part of the 
organism. 8 Any small changes of organisa- 
tion are utilised by taxonomists in their 
system of classification. As the science of 
taxonomy progresses, animal structure is 
bound to receive closer and closer scrutiny, 
with the result that a genus occurring over 
a wide area will be found to consist of several 
well-defined groups. Isolation and segre- 
gation are two very important factors in 
the production of new forms, 17 and it seems 
highly desirable, therefore, to pay more 
attention to the interrelationship of the 
seemingly divergent genera of different land- 


masses rather than to look for precisely 
identical animals in their fauna. The 
converse is also true. In the case of similar 
forms occurring in two widely separated 
places convergent evolution should not be 
invoked unless no other explanation seems 
possible. In the two sets of genera men- 
tioned above the truth of these remarks is 
clearly brought out. 

So far I have referred only to the Far 
Eastern genera that are found in the Indian 
waters. There is, however, one genus 
Etroplus Cuvier and Valenciennes of Penin- 
sular India and Ceylon which has its close 
allies only in Madagascar. Gunther 7 account- 
ed for its occurrence in India as follows : 
“ Etroplus inhabits Southern and "Western 
India and Ceylon, and has its nearest ally 
in a Madagasse Freshwater fish, Pareutroplus. 
Considering that other African Chromides 
[Oichlidse] have acclimatised themselves at 
the present day in saline water, we think it 
more probable that Etroplus should have 
found its w r ay to India through the ocean 
than over the connecting land area ; where, 
besides, it does not occur.” I am in agree- 
ment with Gunther's supposition and believe 
that Etroplus came to India via the sea and, 
after becoming a freshwater form, probably 
along the Malabar Coast, it remained confined 
only to the south-western part of the Penin- 
sula, as the rivers of this area probably 
never became connected with the Indus and 
the Ganges systems. Further, it seems 
probable that Pareutroplus Bleeker and 
Eutroplus are derived from a common 
C-ichlid ancestoral form that wandered across 
from the east coast of Africa to Madagascar 
and South India where they became accli- 
matised. to freshwater conditions indepen- 
dently. 

It is generally believed that the land 
connection between India and Africa dis- 
appeared somewhere about the transition 
period between the Cretaceous and the 
Tertiary. It is during the obscure interval 
between the Cretaceous and the Tertiary 
that nearly all the modern types of bony 
fishes originated. Begarding the fresh- 
water Cat fishes (Siluroidea), to which the 
Scliilbeidse belong, there is no evidence that 
they are of any great antiquity ; their first 
known appearance is indicated by some 
fossils in the Tertiary deposits of the Siwaliks 
and the highlands of Pedang in Sumatra, 
where remains of some of the living genera 
have been found. I have referred above 
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to the continuity of distribution of the 
Schilbekhe from Indo-China to Africa, and 
the same, is true of the Cat fishes of the 
families Clariida? and Bagridae. The 
Clariidie live in mud in marshy areas of 
both countries and have thus retained 
their primitive habits. On account of this 
we find that H.eterobmneh'iis and Glarias, the 
two oldest members of the family, are 
common to the two continents. Tropical 
Africa with its vast stretches of ancient 
lakes provided a more suitable milieu for 
these fishes, some of which took to a burrow- 
ing mode of life. Consequently they became 
eel-shaped and their accessory respiratory 
organs and the associated skeletal elements 
became degenerate. In India, on the other 
hand, the conditions were very unstable 
during the Tertiary period, with the result 
that the primitive genus Heterobranehus , 
of wdiieh fossil remains have been found in 
the Siwalik formations of the Lower Pliocene, 
disappeared altogether and only one highly 
specialised species of Glorias , 9 C. batrachus 
Linn., is now found throughout India, 
while two other less specialised forms, 
0. brachysoma Gunther and C. clayi Hora, 
are confined to Ceylon and the Wynaacl 
Hills respectively. 

The Bagridae, like the Schilbeida?, became 
established on both the continents at an 
early date and after the severance of 
the connection between, the two lands evolv- 
ed independently so that at the present day 
there is no genus common to the two re- 
gions. However, a close parallelism exists 
between the forms inhabiting similar situa- 
tions on the two continents. En passant 
it may also be remarked that most of the 
other Siluroid families of India and Africa 
are evolved from the Bagridae. 

A remarkable feature of the Schilbeidae 
is that no member of the family is found in 
Ceylon, which may be due to tlie fact that 
Ceylon became separated from India at a 
stage earlier than the disappearance of the 
land connection between India and Africa, 
The absence of the Schilbeidae from Ceylon 
may also be explained on the assumption 
that at some period the water courses chang- 
ed in such a way that in spite of the land 
connection between India' and Ceylon no 
migration from the north to the south could 
take place. It is thus seen that unlike the 
distribution of the land animals, where 
probably the climatic considerations are of 
the greatest importance, the aquatic animals 


are hound within their watersheds and 
in spite of land connections and favour- 
able climatic conditions between two adja- 
cent lands may not spread from one to the. 
other if their water courses had .no .chance, 
to become continuous at some period.: or. 
another. The distribution of fishes, there- 
fore, though extremely important in zoo- 
geographical studies, has thus only a limited 
value in elucidating the extent of the former 
land and sea connections. 

In this east to west migration of the 
fauna I have assumed throughout that 
India was connected with the Far East, at 
least from the late Cretaceous onwards. This 
connection was of a very different nature 
from what it is to-day, for in the early 
Tertiaries a considerable part of Northern 
India was under the sea. The Bay of 
Bengal is considered to be an ancient fea- 
ture of the physiography of India, so that 
the old connection between India and the 
Far East probably stretched over the 
Peninsula through the coal-field areas of 
Bengal to the Assam Hills, North Burma 
and beyond. At certain periods the direct 
land connection between Assam and Burma 
was cut off by an arm of the sea, but still 
Assam remained connected with the Far 
East through Tibet and Southern China. 
The distribution of the Indian freshwater 
fishes affords ample evidence in support of 
these routes of migration. 

I may also refer here to the remarkable 
similarities between the faunas of the Malay 
Archipelago, Malabar Zone of South India 
and Tropical Africa. To account for these 
anomalies of distribution several workers 
have been led to establish a southern con- 
tinent including South America, but of 
which Madagascar did not form a part. In 
my opinion when the primitive forms w'ere 
spreading from Indo-China to Africa they 
sent branches to the south in all areas over 
which they passed, and as these southern 
extremities were away from the main 
centre of disturbance (the Himalayas) and 
also somewhat out of the way of the suc- 
ceeding waves of migration they, continued 
to harbour primitive animals in, what one 
may say, these corner seats. The islands 
of the Malay Archipelago, such as Java, 
Sumatra, Borneo, etc., the Malabar Zone 
of India and West and South Africa to : day 
form the limits of the ancient waves of 
migration and consequently contain many 
primitive forms, which, owing to the 
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severance of land connections, could not spread 
any further. Of the genera I have referred 
to above, Heterobranchus of the Olariidse 
shows a discontinuous distribution as it is 
found in Africa on the one hand and in 
Banka and Borneo on the other. There is 
no doubt that even in the Lower Pliocene 
period its range of distribution must have been 
more or less continuous, as fossils are known 
from the Siwalik formations of that period. 

It seems highly probable that the south- 
ward migration of the Indo-Chmese fauna 
in the region of the Malay Archipelago 
must have followed the course of the Indo- 
Malayan Mountains and of the Malay 
Arc 5 by a series of river-captures. 
The strong similarity between the fauna 
of South India and that of the Malay 
Archipelago 5 is probably not due to the 
migrations of the forms inter se but to their 
common origin from an east to west migrat- 
ing, primitive stock. 

In the above discussion I have not taken 
into consideration the route of migration 
that now exists between hTorth- western 
India, through Baluchistan, Persia, Meso- 
potamia, Palestine, etc., to Africa. This 
route is known as Jocobi’s Arabian region 
of dispersal and does not seem to have 
played any important part in the inter- 
change of the freshwater faunas from Africa 
to India. Some of the Indian forms, how- 
ever, such as Glyptothorax Blyth, Garra 
Hamilton, etc., have undoubtedly spread 
westwards along this route. ScwpModon 
Heckel appears to be the only form that 
may have spread from Persia, Baluchistan 
and Sind to the Western Ghats. 

To sum up it may be stated that the 
evidence provided by the distribution of 
the freshwater fishes of India indicates an 
eastern origin of the fauna and its sub- 
sequent dispersal to the west. The close rela- 
tionship between the Indian and the African 
freshwater fishes can only be explained on 
the assumption of a land connection bet- 
ween the two countries. The absence of 
the Schilbeidse from Ceylon and their pre- 
sence in Africa suggests that Ceylon may 
have become, separated from India at a 
stage earlier than the severance of the land 
connection between Africa and India. The 
distribution of freshwater fishes shows that 
Peninsular India had a land connection 
with the Par East, at least from late Creta- 
ceous onwards, and probably at no time 
during this interval it became an island. 


The similarity in the faunas of South and 
West Africa, South India and the Malay 
Archipelago are probably due to the fact 
that they received branches of the primi- 
tive stock when it was migrating from the 
east to the west along a northern and a 
considerably more disturbed part of the 
Oriental region. The above review . of the 
subject clearly shows that there is no 
African element in the freshwater fish-fauna 
of India. The existing connection of Africa 
with ^Torth -western India, is comparatively 
of a much more recent date and does not 
seem to have played any important part in 
the dispersal of the freshwater faunas. 
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On the Food Factors of the So-called Mosquito-Destroying Fishes 
of Bengal. — Panchax panchax, Barbus stigma, Esomus 

danricus and Trichogaster fasciatus. : .i 1 

By P. Son, m.sc. (Cal.), Ph.n. (Bond.), d.i.o. 

( Entomologist , Bengal Public Health Department.) 


I. Introduction. 

rpiTERE has been much talk in recent times 
^ about the importance of fish in the 
control of Anopheles larvae and the malarious- 
ness of a place. Those who advocate the 
adoption of biological control measures by 
the introduction of fish derive their inspira- 
tion from the reported achievements of the 
; millions’ in the West Indies and Gambusia 
in parts of America in the destruction of 
Anopheles larva*. But in the present state 
of our knowledge it is hardly possible to 


estimate correctly the importance of hsh as 
destroyers of Anopheles larvae. Most of the 
authors based their observations on lab- 
oratory experiments. The real test of the 
effectiveness of fishes in controlling Ano- 
pheles larvae should depend on the determi- 
nation of what they actually feed in their 
normal habitat. 

In India, different authors have suggested 
different lists of larvicidal fishes and as 
time passed more and more new fishes 
appeared in the lists (Table I). With a 


Table I. List of Larvicidal Fishes. 


Chauclhuri (1911) 

Sewell & 

Chaudhuri (1912) 

Fry (1912) 

Wilson (1917) 

Southwell (1920) 

Chatterjee (1934?) 

HaplocJiilus panchax 

II . panchax 

Haplochilus 

Haplochilus 

Haplochilus 

Panchax panchax 


panchax 


panchax 



H. melastigma 

II. melastigma 


H. melastigma 

Haplochilus ' 
j melastigfti.i 


H. lineolatus 



H. lineolatus 

Barbus plutunio 

Barbus phutunio 

? 

Barbus 

Barbus phUunio 

Barbus 


B. stigma 



B. stigma 



B. iicto 

Barbus ticto 


B. ticto 



B. terio 



B. terio 


A it t has sis 

Atnbassis ranga 

Ambassis ranga 


Ambassis ranga 



A tubas sis iiatna 

A. nama 


A. nama 


Trichogaster 

Trichogaster 

Trichogaster 


Trichogaster 

Trichogaster 

fasciatus 

A nabas sea tide ns 


fasciatus 

fasciatus 

A nabas scandcns 

A nabas scaudet/s 


A nabas scandcns 

A nabas iestudi/ieus 

Badis badis 

Badis badis 



Badis badis 

Badis badis 

Clarias magur 





Clarias batrachus 

Saco, b an cities 





j Saccobranchus 

fossilis 





| fossilis 

Notoptercus kapirat 





! Notopterus 

Gc dies 





Glossogcbius guiris 

Nuria danrica 

Carps ( fry ) 

Nuria danrica 



Esomus 

Esomus danricus 

Carps {fry) 

i Lebias dispar 


Chela 


Chela 





Rasbora 

Bar Hi us 
Therapon 

Rasbora daniconious 
Barilius spp. 

Rasbora danicottius 




Poly cant h us 

Wallago attu 

Wallago attu 





Danio rerio 

A mblypharyttgjdon 






mala 






Ophiocephalus 

Mugil (orsula 

Bates calcarifer 






(fries) 
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view to ascertain how far the indigenous 
small fishes of Bengal feed on the Anopheles 
larva?, a systematic examination of the gut 
contents of the fish caught in their natural 
haunts was carried out. The water-collections 
from which the fishes had been collected were 
invariably breeding Anophelines. The ob- 
servations were spread over a period of two 
years from October 1931 to September 1936. 

II. Methods. 

The fishes were collected from the various 
types of water-collections which arc usually 
met with in the neighbourhood of Calcutta 
and were nearly always brought alive to the 
laboratory soon after capture. Tlie fishes 
were dissected as far as possible on the day 
of catch ; in cases where it was not possible 
to do this, they were preserved in 5 per cent, 
formaline or in rectified spirit.* The 
abdomen of the fish was cut open from one 
side under a dissecting microscope and the 
mid-gut removed on a slide. The contents 
of the -gut- were then squeezed out from one 
end on to the slide and examined under the 
microscope. 

III. Analysis of Stomach Contents. 

Although the food materials in the gut 
of the fish were often in an advanced state of 
digestion sufficient clue could still be had 
in the cutieular or ligneous investment of 
the ingested organisms to determine approxi- 
mately their position in the plant or animal 
kingdom. The contents noted in the dis- 
sected gut of the different fishes studied are 
shown in a tabular form (Table II). No 
attempt has been made to analyse the food 
contents quantitatively, only a sorting has 
been made of the number of fishes showing 
different organisms. 

(1) Panehax panchax . — The species is 
remarkable for its alertness and gregarious 
habits. They may be found in almost any 
type of water-collection, be it deep or shallow. 
They thrive equally well in fresh and 


* The act of transference of the fishes from the field 
to the laboratory usually occupied two to three hours. 
The time wasted in the transport of the fishes and the 
consequent delay in fixation might have given a greater 
chance of 'digestion of some soft-bodied organisms in the 
gut of the'.fishes beyond recognition. But the Anophelines 
being not ' sbft-bo.died forms did not stand that risk, and 
they could aiwayk be recognised in whatever stage of 
digestion they maybe. 


brackish water. They are prolific-breeders, the 
maximum number of ova in a mature ovary 
varying from 48 to 486. 210 individuals of 

this species were dissected. These comprised 
specimens of all ages collected throughout 
the year, excepting the very dry weather 
when they were somewhat rare as most of 
the water-collections were dried up. 

The results of analysis of the stomach 
contents are shown in Table II. This table 
will give at- a glance an idea of the nature, of 
food preferred by the fish. It will be seen 
that the fish has the greatest liking for 
Cyclops, Diaptoms and Baplmia and other 
unidentified Copepods and Cladocera. They 
feed also on filamentous algae and other 
plant life associated with their natural 
haunts. Evidences of various typos of 
insects, both adults and larvae, in. their guts 
are not uncommon, and often they take a 
mixed diet, but I do not see any evidence of 
special attraction of the fish towards Anophe- 
line larva? as has been so far supposed. Both, 
larvae and adults of Anopheline species were 
equally attacked by the fish ; roughly 10 per 
cent, of the fish examined were found to 
have devoured the larvae, or the adults of 
Anopheles. The adult Anophelines were 
probably caught in the process of emergence 
when they are generally helpless, or it may 
he that they were caught at the time of 
egg-laying on the surface of water. 

(2) Barbus stigma . — This fish is very 
common in Lower Bengal and can thrive in 
any kind of water-collection. It is pre- 
valent in both fresh and brackish water and 
is essentially a surface-feeder. I. have dis- 
sected 96 specimens of this species represent- 
ing all ages during the period November 1934 
to January 1935 and again from November 
1935 to April 1936. The contents of the 
stomach are sorted out under different heads 
in Table II, which shows clearly the nature 
of the food preferred by the fish. It will be 
seen that the food consists of almost entirely 
of the plankton iiora and filamentous al gas 
such as Spirogyra and Oscillatoria. Onlv a 
small proportion (less than 10 per cent.) 
of the fish was found to have traces of 
animal food which consisted of minute 
crustaceans of the groups Copepoda and 
Cladocera. Only one specimen had insect 
remains in its gut. 

(3) Esomus danrums . — This is a small 
very agile fish frequenting fresh-water tanks , 


Table II. Analysis of the Gut-Contents of Certain Fishes . 
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N.B . — Figures represent number of specimens of fishes showing the different organisms. 
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ponds, etc. Under natural conditions they 
do not appear to he actually feeding on the 
surface of water. Fifty-two specimens of fish 
of this species dissected showed vegetable 
contents in the gut, and one of them had a 
remnant of a mosquito as well (Table II). 
It is likely that the part of the mosquito 
was accidentally engulfed in the stomach of 
the fish. It will also be noticed that the 
Diatoms and other plankton are strikingly 
absent in the digestive tract of the fish ; 
this is because of the fish not being a strict 
surface-feeder. 

(4) Trichog aster fasoiatus. — This is also 
one of the most frequently met with fish in 
our Bengal villages. This habitually feeds 
on the surface of water. I dissected fifty 
specimens of this kind of which eight showed 
insect contents in their stomach. Thus 
nearly 16 per cent, had fed on insects none 
of which was a mosquito larva (Table II). 
The Diatoms and the filamentous algie seem 
to comprise its chief source of food. Uext in 
order of importance come the Cyclops 
which constitute nearly 20 per cent, of the 
diet. 

IY. Discussion. 

Excepting Panchax , the other fishes studied 
by me did not show any evidence of ingestion 
of insect larvae in their guts. Even in 
Panchax -which is a carnivorous fish only 
about 10 per cent, of the fish examined were 
found to feed on Anopheles larvae in their 
habitat. Almost identical results were ob- 
tained by Swellengrebel and Swell engreb el 
(1920). Out of an examination of twenty-six 
guts they noted remnants of larvae in two only. 
The diet of Panchax is so varied that it seems 
.to have no selective food-habit, and as such 
cannot be relied upon as a larvieidal fish. 
Whatever comes along in their way, wdiether 
of vegetable or animal origin, if it is not too 
big for them, is devoured by Panchax as in 
the case of the types of fish studied by Seal 
(1910). The field observations seem to show 
that Panchax have greater attraction for 
small moving objects whatever they may be. 
The employment of fish 'which are not known 
to show a definite preference for Anopheline 
larvae cannot therefore prove a success in 
controlling malaria in Lower Bengal. 

Most of the authors seem to agree that 
the introduction of fish should also be supple- 
mented by clearing the vegetation at the 
edges of pools and ponds and from the 


surface of water. In other words without 
the protection to the Anopheles larvae 
which the vegetation is supposed to provide 
from the attack of fish these larvae cannot 
live (Ohaudhuri, FTicholls, Fry, Hora). 
Secondly, it has been suggested by some 
authors that the tanks, etc., should ho kept 
free of large predaceous fish like murrel in 
order to give the small larvieidal fish a chance 
to prove their utility (Southwell, Hora). 
Thirdly, it is supposed that in the presence of 
a copious food-supply other than Anopheles 
larvae the fish do not act as effective larvae - 
destroyers (Molloy). Every practical malario- 
logist knows how difficult it is to fulfil the 
conditions referred to above. It is therefore 
not surprising that from time to time various 
workers have pointed out that the control of 
Anopheles larvae by the introduction of fish 
is not feasible (Lloyd, Seal, Southwell, 
Swellengrebel and Swellengrebel). In my 
experience the removal of all aquatic vegeta- 
tion is in itself an effective anti -larval 
measure even in places where the supposed 
larvieidal fish do not occur. As Swellengrebel 
and Swellengrebel (1920) have put forth, 
the vegetation acts not so much as protec- 
tion for the larvae but as food for the larvae 
as well as for the fish. Therefore by remov- 
ing the vegetation w'c also take away the 
normal food factor of the larva*, naturally 
the breeding is checked. There is hardly 
any justification for introducing the so-called 
larvieidal fish for the purpose of controlling 
the Anopheline fauna in aquatic areas cleared 
of vegetation. 

Y. Summary. 

1. The food of the fishes, Panchax panchax , 
Barbus stigma , Esomus danricus and Tricho- 
gaster fasoiatus , has been investigated by 
careful analysis of the gut-contents. 

2. Panchax panchax chiefly depend on 
the plankton flora and fauna for their food, 
but have no selective food habit. They 
live also on a variety of insects in all their 
stages. Anopheles larvae were detected in 
the gut of only about ten per cent-, of the 
total fish examined. 

3. Trichog aster fasoiatus also appear f.o 
depend for nourishment on the plankton 
organisms and the filamentous alga*. Insects 
form a small part of their diet. 

1. Barbus stigma and Esomus danricus are 
essentially vegetable-feeders. 
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Comparative Study of the Determination of Iodine Values. 

By N. N. Godbole, V. Y. Ketkar, K. Y. J. S. Sharma and II. R. Kamath. 
(Benares Hindu University.) 


I. Introduction. 

S EYERAIj methods are available to the 
chemist for the determination of the 
iodine values of oils and fats. It is undoubt- 
edly of interest to examine these, critically, 
with a view to determine their adaptability 
for the investigation of different types of 
oils and fats under varying conditions. 

One of the earliest methods for the deter- 
mination of iodine values is that due to 
Hiibl. 1 This was followed by the method 
introduced by Wijs. 2 Later, the methods 
of Rosenmund 3 and of Margosclies 1 came into 
use but were given up in favour of the other 
methods. The method due to Hanus 5 has 
received official recognition in Germany and 
America for the last- many years, and more 
recently the one proposed by Kaufmann® 
has found favour and is already officially 
recognised in Germany. 

In choosing a method for the determina- 
tion of the iodine values the following points 
have to be taken into consideration : — 
(1) The halogen or the halogen compound 
used should react with the unsaturated part 


only and form additive compounds ; no 
substitution compounds should be formed 
in the reaction, even after a prolonged 
period of contact; (2) The reaction should 
be rapid, irrespective of the nature (non- 
drying, semi-drying, or drying) of the oil or 
fat ; (3) The chemicals used should not be 
very expensive ; and (4) The reagents should 
be capable of being prepared easily and 
quickly, and should not undergo a change on 
keeping. The quantity of the substance 
required has also to be considered in choosing 
the method and the one which can be adopted 
for micro-quantities should be preferred. 

With a view to compare the accuracy of 
the four methods, a few typical oils 
were selected and the iodine values 
determined for varying periods of reaction. 
The following oils were used. — (A) K on- 
drying : — Malm a (market sample). Ground- 
nut (cold-pressed in the laboratory) : (B) 
Semi-drying : — Sesame (cold-pressed in the 
laboratory); (0) Drying : — Linseed (cold- 
pressed in the laboratory). The results 
obtained are tabulated below : — 


(A) JSTon-Brying Oil. 
Table 1(a). 



Hiibl j 

Wijs 

Hanus 

Kaufmtin i 

Minimum Time Recommended 

6 to 8 hrs. 

30 min. 


30 min. 

3!) min. 

Minimum Quantity ,, 

40 

Tv.8“- 

0-15 to 1-0 

gtn. 

0*4 to 0*8 gm. 

0*5 to 1U gm. 

Quantity Taken (Godbole) 

2*0 to 2*5 gm. 

0-5 to 0*7 

gm. 

0*7 to 0*8 gm. 

0*5 to 0 • 7 gm. 



362 


Comparative Study of the Determination of Iodine Values 


I" Current 
L Science 


Table 1(6). 
Malm a Oil. 1 
I od 1 nc Vain e r>3 -(>8 . 


Table 1(c). 

Groundnut Oil {pressed in the Laboratory). 
I odine Valu e S 6-9 8 . 8 


Time 

Temp. 

Hiibl 

Wijs ’■ 

Han us 

Kaufmann 

15 min. 

33°C. 


58*57 

56*65 

57*94 

00 min. 

?> 


59-7 

57 • 69 

57-87 

45 min. 



59*24 

58 • 35 

58-26 

1 hr. 

» 


00*1 

57*99 

58-30 

2 hrs. 



i 

GO-58 

58*3 

58-09 

4 hrs. 


53*23 

61*38 

57*04 

58-93 

12 hrs. 


55*9 




24 hrs. 


54-1 




48 hrs. 

1 

50*77 






Table IT.* 


Oil 

Time 

iiiibi 

Wijs 

Hanus 

Kaufmann 

Ground- 

15 min. 



88*9 


nut 

30 „ 




89-2 


50 „ 



88*7 



1 hr. 


89*50 




2 hrs. 


89*6 

88*6 

89-5 


4^ „ i 

lO 

CO 

CO 





6 „ 




88*8 


8 „ 


89*2 




12 „ 

89*4 

-• 




24 „ 

88*3 

91 *S 

91*2 

88*4 


48 „ 

88*0 



•• 


* From Studien auf deni Fettgebiet , of H. P. Kaufmann 
1035, p. 26. 
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(B) Semi-Drying Oil. 
Table III ( a ). 



Pliibl 

Wijs j 

1 

| Planus Kaufmann 

Minimum Time Recommended 

Minimum Quantity ,, 

Quantity Taken (Godbole) 

8 to 10 hrs. 

40 

T7vg ,n - 

0 • 3 to 0 • 4 gm. 

1 hr. I 

0*15 to 1 • 0 gm. 

0*2 to 0*3 gm. 

30 min. 

0*2 to 0*4 gm. 

0*3 to 0*4 gm. 

30 min . 

0*2 gm. (approx.) 

0-2 „ 


Table III(Z>). 
Iodine Value 103 - 112. 9 


Oil 

Time 

Temp. 

Hiibl 

Wijs 

Planus 

Kaufmann 

<D 

£ 

15 min. 

30°C. 


ili* 25 

103*5 

, , 

In 

<D 

30 „ ! „ 


111*4 

105*0 

105*25 


45 „ 



111-3 

106*15 

106*4 


1 hr. 

J ? 


112*0 

106*5 



2 hrs. 

>» 


112*15 

105-1 

106*0 


4 „ 


100-75 

112*2 

108*85 

106*7 


12 „ 


101*2 



•• 


24 „ 

.. 

97*8 


•* 



48 „ 

» 

9-1*7 

•• 

1 



Tabi.e IV.f 


Oil 

Time 

J Hiibl 

W i js 

Planus 

Kaufmann 

Sesame 

20 min. 



109*0 



30 „ 


112*6 


110*6 


1 hr. 


112*9 

110*4 



2 hrs. 


112*2 

110*9 

111*8 


4 „ 

109*4 





6 „ 




112*6 


8 


112*4 




24 „ 

110*0 

115*8 

113*7 

111*2 


48 „ ; 

109*1 





t From Studien auf dew Fettgebiet, of H. P. Kaufmann, 
1935, p. 25. 


(0) Drying Oil. 
Table Via). 


riubi 


Wijs 


Planus 


Kaufmann 


Minimum Time Recommended 
Minimum Quantity ,, 
Quantity Taken (Godbole) 


12 to 18 hrs. 

40 

1 Tv*®- 

0-2 to 0*25 gm. 


2 to 6 hrs. 

0*15 to 1*0 gm. 
0-1 to 0* 17 gm. 


I hr. 

0*1 to 0-2 gm. 
0-1 to 0*15 gm. 


45 min. 

0-1 to 0 • 1 2 gm. 


0-15 gm. (approx.) 
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Table V(b). 

Linseed Oil — Cold Drawn (pressed in the 
Laboratory). 

Iodine Value 109-192. 10 


Oil 

'Time 

Temp. 

Hiibl 

Wijs 

Hanus 

Kaufmann 

Lin- 

15 min. 

30°C. 


173*8 

168*1 

173*5 

seed 

30 „ 



176*6 

169*85 

174*9 


« .. 

9 1 


177*4 

171*4 

175-2 


1 hr. 



177*6 

170-6 

175*5 


2 hrs. 

9 1 


178*7 

173-75 

175-3 


4 ,, 

1 ) 

. 160-2 

179*6 

176-0 

175-6 


12 ,, 

» 

163-4 





24 „ 

»» 

159-3 





48 „ 


147-15 





Table VT. 11 



It will be seen from the experimental data 
furnished that the results obtained by lliibTp 
method are not only generally low, but are 
also varying. The results obtained by the 
method of Wijs are higher than those ob- 
tained by the method of Hanus and of 
Kaufmann, obviously indicating the forma- 
tion of substitution compounds, in addition 
to the normal additive compounds. In the 
ease of the method of Hanus. the results are 
found to be steady, but after a prolonged 
action of several hours, slightly higher 
results in the iodine values (pointing to the 
formation of substitution compounds) are 
obtained. The method of Kaufmann gives 
results which are uniformly steady, and 
should therefore be the method of choice. 
The unpublished parallel experiments quoted 
from the recent book of Kaufmann ( Studien 
auf dem Fettgebiet ) also point to exactly 
similar results. 


1 Jour. Soc . Chem. Ind ., 1884, 641. 

Dinglers, Polyt. Jour., 1884, 253 , 281. 

2 Chem. Revue, 1899, 1 ; Ber., 1898, 31 , 750. 

3 Rosemuncl, K. W., and Kahnhenn, W., Ber., 1922, 
56, 1262, 2042. 

4 Margosches, u, Mitarb, Ztschr. angew. Chem i , 
1924, 37 , 334, 982. 

5 Hanus, Ztschr. Unters. Nahr.-u Genus smittel, 1901, 

4 , 913. 

0 Kaufmann, H. P., Ztschr. Unters. Lebensmittel , 1926, 

51 , 5. 

7 Holde Bley berg, Koilenwasserstofole und Fettc , 
Julius Springer, Berlin, 1933, 7th. Edition, p. 788. 

8 Ibid., p. 792. 

3 Ibid., p. 794. 

10 Ibid., p. 800. 

11 Kaufmmn, H. P., Studien auf dent Fettgebiet, 1935, 
25 ; Vet lag Chemie. G.M.B.Ff., Berlin. 
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OBITUARY. 

Prof. K. K. Mathur. 


pEOF.ESSO.lv KRIS HNA KUM AR 
MATHER’S premature death on July 
18, 1936, deprived India of an eminent 
geologist and an educationist. Though of 
late he had been suffering from a prolonged 
illness from myloid leukaemia, an incurable 
disease, the news of his death has come as 
a sudden shock to every one who knew him. 
Educational career of Professor Mathur has 
been all through 
very brilliant. In 
all examinations he 
stood first and 
secured merit schol- 
arships. After finish- 
ing . the secondary 
education he joined 
the Agra College. 

It was here that 
he came in close 
contact with the 
inspiring personality 
of Prof. TST. C. Nag. 

He graduated in the 
year 1915 and top- 
ped the list of the 
successful cand i- 
dates of the Allaha- 
bad University. The 
Government award- 
ed him a scholarship 
for studies abroad 
in the year 1916. 

This he availed in 
spite of the troubled 
atmosphere of the 
last Great War in 
Europe. In England 
he prosecuted his 
studies at the 
Imperial College of 
Science and Technology, where he took 
the Associate, ship of the Royal School of 
Mines in Mining and Mining Geology, and 
the B.Sc. degree in Mining, with First Class 
Honours, of the University of London. 
There too he stood first amongst the success- 
ful candidates of his batch and was awarded 
the Be La Beche Medal. 

Soon after his return to India Prof. Mathur’s 
services were secured by the Benares Hindu 
University as the University Professor of 
Geology in the year 1921. There he soon 
established himself as a great teacher and 


administrator. The Department of Geology 
ow r es its growth and development to Prof. 
Mathur who was its Head from the very 
beginning. His love for the science of 
geology was great and he was keenly devoted 
to it. His personality attracted students 
from all parts of India. At Benares lie 
built up a school of geology, which is all 
India in its character. His indomitable 

spirit in the face of 
hardship and his 
great love for the 
science of geology, 
were a source of 
great inspiration to 
his students, who 
are spread far and 
wide in India and 
some of them hold 
important offices. 
His colleagues in the 
University held him 
in the highest 
esteem, and when 
lie -was appointed 
Principal of the 
College of Science* 
constituted in 1935 
every one was in- 
deed very happy at 
the selection. 

In the field of 
research his prin- 
cipal contributions 
comprise the Petro- 
logy of the Deccan 
Trap Igneous Acti- 
vity. He carried on 
investigations of the 
study of the various 
differentiates and 
threw much light on the genetic processes 
leading to the formation of the different 
types. His Presidential Address to the 
Geology Section of the Bombay Session 
of the Indian Science Congress, 1934, on 
this subject will continue to be a valuable 
work of reference for a long time to come. 
His research activities also extended to 
stratigraphy, mineralogy and colloidal 
chemistry. 

Amongst the scientists in India he held a 
prominent position. He was Vice-President of 
the Geological, Mining and Metallurgical 
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Society of India for two sessions. He was 
a foundation Fellow of the Academy of 
Sciences. U.P.. now the National Academy 
of Sciences, India, the Indian Academy of 
Sciences, and of the National Institute of 
Sciences of India. He presided over the 
Geology Section of the Indian Science 
Congress, held in Bombay in the year 1934. 

In the Benares Hindu University he was 
a prominent figure in all the administrative 
and academic bodies. He was a member 
of the Court, the Council, the Senate and 
the Syndicate, and had been the Dean of 
the Faculty of Science for two consecutive 
terms. He also served on the Faculties 
of Arts and Ayurved and numerous other 
boards of studies. He acted as the Honorary 
Secretary to the Hindi Publication Board, 
and it was due to his enthusiasm that a 
splendid set of scientific books in Hindi, the 
principal Indian language, was published. 
He was President of a number of local social 
bodies and took an active interest in all of 
them. 

On the personal side, Prof. Mathur was 
a man of strong principles and high ideals. 
As an administrator his sense of justice was 
great, which won for him love from all 
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quarters. He was strict in imposing rules 
but very liberal in judging faults. He was 
simple, sincere and a great philanthropist. 
His purse was always open for the poor 
students and for the cause of science. He 
carried his greatness with charming modesty, 
and was a paragon of politeness and gentle- 
manliness. He was a selfless and conscientious 
worker. Whatever work, whether groat or 
small, of scientific or of social nature, lie 
took up he used to put Ids heart and soul into 
it with the result that he used to overwork 
himself, a practice which he continued, even 
during his illness. His friends and doctors 
constantly advised him not to work so hard. 
But all such advice v T as vehemently opposed 
as life to him without work had no meaning. 
He hardly enjoyed a vacation. As the 
nature of his duties demanded his presence 
at the University all through the working 
session, he had to lead geological excursions 
during the hot months of May and June and 
that too sometimes to places like Rajput -ana, 
Cutch and Kathiawar. This prolonged strain 
of work with little rest was perhaps responsi- 
ble for bringing such a brilliant career 
to a close at the early age of forty-three. 
May his soul rest in peace ! 


B. Jayaram (1872-1936). 


rpHE death of Mr. B. Jayaram, f.g.s., 
X retired Director of the Mysore Geological 
Department, on the 4th December 1936, 
deprives the State of one of its ] ioneer geo- 
logists who were mainly responsible for its 
preliminary Geological Survey. 

Bangalore Jayaram was born in March 
1872 and after undergoing a course of study 
in physical science at the Central College, 
Bangalore, he joined in 1895 the Mysore 
Geological Department as one of the batch of 
apprentices who were selected when that 
department was organised. During the period 
of his apprenticeship, the first two years of 
his official career, he was under practical 
training along with the rest of the appren- 
tices, in Geological Survey and mapping under 
the guidance of the distinguished geologists 
Bruce Foote and Dr. Evans. In 1901 he 
was sent on deputation to England for a 
course of further study in Petrology under 
the late Prof. Judd, at" the Eoyal College of 
Science, London. 

Passing through the several grades of 
Assistant Geologist, Senior Geologist, and 


Deputy Director, Mr. Jayaram rose, in 1919 
to the position of the head of the department 
as its Director and continued to hold this 
post till liis retirement from service in 
February 1927. Initiated by Dr. W. F. 
Smeeth into the study of complex crystalline, 
schists, Mr. Jayaram spent the early years 
of his service in a detailed investigation of 
the structure and character of the rocks of 
the Kolar Gold Field, as a result, of which 
he prepared an elaborate geological map of 
the area and contributed several short notes 
on the nature of the rock types exposed 
in the region. From 1 908-13 he was engaged 
in surveying the southern portions of the 
Mysore district and the hilly tracts of 
Close-pet: Subsequent to 191 4 and till the. 
period of his retirement, lie examined many 
portions of the central and northern parts 
of the State to effect the needed revisions 
in the preliminary mapping. His work 
during these later stages has raised many 
doubts and controversial questions which 
unfortunately he could not completely inves- 
tigate, and as such he has contributed only 
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short descriptive notes of the several areas 
he examined, drawing attention to any 
specific points which in the light of his views 
needed farther investigation. Though an 
indefatigable field geologist and a very keen 
observer, Mr. Jayaram was not a prolific 
writer and consequently left unsaid many of 
his views which might have been of good 
service to others. He believed in silence and 
preached silence and seldom encouraged free 
discussion of views. 

Mr. Jayaram was an all-round sportsman 
and an able cricketeer. He was selected to 
play for India as one of the teams which 
toured England in 1911 and after liis return 
from this tour owing to the increasing res- 
ponsibilities in his official life, he discontinued 
taking active interest in cricket. His recent 
article “ On Reminiscences of our Cricket 
days ” contributed to the Hindu ”, only 
a couple of months prior to his death, giving 
a vivid account of his sporting days, should 


still be green in the minds of the cricket 
enthusiasts in India. 

As a man Mr. Jayaram was somewhat 
impetuous and occasionally short tempered 
which often led him to estrangement with 
some of his associates. But still, he wras 
large hearted and was generous sometimes, 
even to a fault. He liked the unostentatious 
native wit of the uneducated villager much 
better than the book learning of the modern 
college trained graduate. 

After his retirement from service Mr. 
Jayaram took to fruit culture as a 
hobby and practically withdrew from the 
bustle and scene of the City life to seclude 
himself in his garden villa some distance 
from the City, where he spent the rest of his 
days amidst peaceful surroundings and rural 
scenes till within a few” days of his death. 

B. R. Rao. 


Vitali’s Test for Mydriatic Vegetable Alkaloids. 

By K. R. Ganguly, M.sc. 

( Government Laboratory , Agra.) 


TN India Dhatura poisoning cases arc of 
f frequent occurrence. In fatal cases, 
due to climatic conditions of the country, 
sometimes decomposition sets in before the 
autopsy can he held. Under such circum- 
stances when a mydriatic alkaloid is de- 
tected in the viscera, it is desirable to supple- 
ment the mydriatic test by Yitali’s test 
if fragments of Dhatura seeds are not found 
in the contents of the stomach or intestine. 

In connection with the application of 
Vitali* s test, it is found from the literature 
on the subject that some use ordinary 
nitric acid for the oxidation, others, fuming 
nitric acid. Some prefer heating the basin 
for a short time over a flame before evapo- 
rating the excess of nitric acid on water- 
bath, vfliile others omit this preliminary 
heating. Regarding alcoholic potash somo 
advocate the use of 4 per cent, solution, 
while others use a 10 per cent, solution. 

Experiments performed by me showed 
that it makes no difference in the reaction, 
whether ordinary or fuming nitric acid be 
used, but heating the basin over a flame 
for a short time prior to complete evapora- 
tion on the water-bath gives better reaction. 


As for the reagent- alcoholic potash, it 
was found that the higher the strength of 
the alcohol, the better was the result. A 
series of solutions of IvOH in absolute 
alcohol ranging from 2 per cent, to 20 per 
cent. KOfl was prepared and the tests carried 
out. The 2 per cent, solution yielded no 
colour, the 3 per cent, solution gave a faint 
positive reaction, whereas definite positive 
reactions were obtained with solutions of 4, 
5, 10, 15 and 20 per cent, strength. 

The Vitali’s test carried out as mentioned 
above was noticed to be less sensitive 
in summer than in winter. But there was 
marked improvement in the reaction, when 
the basin containing the residue under test 
was cooled by placing it on ice for a few 
seconds avoiding the formation of dew 
drops inside if. 

As for the colour developed by Vitali ’s 
reaction, in my experience, atropine, hyo- 
scy amine or hyoscine all give a purple or a 
purplish violet, gradually or rapidly fading 
away, without giving a definite red shade 
as has been noted by others. The time 
factor for the fading of the colour is de- 
pendent. on the amount of alkaloid present-. 
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The test when carried out in the following 
way gave excellent results. 

The alkaloidal residue extracted by the 
Stas-Otto process from the viscera is 
obtained in a dried condition in a porcelain 
basin. It is then treated with a few drops 
of nitric acid, the basin is passed over a 
bare flame till acid fumes are given off and 
then the liquid is completely evaporated 
on water-bath avoiding dust to fall in the 
basin. After cooling the basin,— if ne 
cessary by placing on ice for a few seconds 
avoiding the formation of dew drops in it, 
the oxidised alkaloid is touched with a 
glass rod moistened with cooled freshly 
prepared saturated solution of KOH in 
absolute alcohol. 

By this process 0.0004 mg. of atropine 
could be detected by the Vitali's test in 
place of 0.001 mgm. of the alkaloid as was 
claimed by the author of the test. 

If the Stas-Otto extract contains excessive 
impurity as happens when putrefaction of 
the cadaver has set in, it interferes with the 
test. In such cases the residue obtained, 
after evaporating the excess of nitric acid, 
is often distinctly brown and the character- 
istic colour of the atropine group of alka- 
loids developed on the addition of alcoholic 
potash is either completely masked or is 
faint. The presence of other alkaloids also, 
particularly strychnine, interferes with the 
test. Strychnine after treatment with nitric 
acid leaves a yellow residue which, with 
alcoholic potash, gives a faint transient 
purple immediately changing to reddish 
brown. In such cases the interfering sub- 
stance may be completely got rid of by the 


f Current 
\_Scicncc 

following process, and then the Vitali's 
test may be applied with success. 

If on the addition of alcoholic potash 
to the residue oxidised with nitric acid, the 
colour reaction of the atropine group of 
alkaloids is not definite, the residue treated 
with alcoholic potash is transferred by 
means of distilled water into a separating 
funnel. The alkaline liquid is then shaken 
up twice or thrice with petroleum ether. 
The combined petroleum ether extract after 
separation is shaken up several times with 
faintly alkaline water, until the watery 
layer shows no more colour. The petroleum 
ether extract is then transferred into a 
round-bottomed porcelain basin and evapo- 
rated off. It is of advantage to concentrate 
the residue at the bottom of the basin by 
washing down the side with a few drops of 
chloroform and then removing the chloroform, 
first by spontaneous evaporation and finally 
on a water-bath. If now the alcoholic 
potash be added to the cooled residue, the 
characteristic colour of the atropine group 
of alkaloids is distinctly developed. In 
case , traces of the interfering substance be 
still present, a second extraction with 
petroleum ether may be done. 

Vitali's test needs only to be applied 
when a mydriatic alkaloid is found to 
be present. 

This investigation was carried out under 
the facilities kindly afforded to me by 
Mr. D. N. Ohatterji, b.a., b.sc., f.i.c., the 
Chemical Examiner to Governments, X.Tiited 
Provinces and C. P., in his laboratory. 1 am 
indebted to him for his kind permission to 
send this paper for publication. 


Peking Man. 


fpHB interest attached to the recent dis- 
J- covery of additional material in the form 
of five new skulls of Sinanthropus pekinensis 
in a more or less perfect state of preservation 
has proved to be considerable. The new 
skulls are even better , than the older finds 
and what is more important, they are adult 
skulls, while hitherto, the skulls of only 
•adolescents were known. These five skulls 
along with a sixth which Prof. F. 
Weidenreich (Director of the Caenozoic 
Research Laboratory of theGeological'Survey ) 
is reconstructing from fragmentary material 
will form • the “ richest and most complete 


collection of human fossils ever recorded, 
unique in every respect A 

While it is still too early to forecast the 
trend cof the conclusions which these 
discoveries may lead to about the ancestry of 
Man, it is probable that Prof. Weidenreich’s 
earlier observations that the Peking skull 
stands intermediate between those of 
Pithecanthropus and Neanderthal man, may 
be substantiated. It is to be hoped that 
every assistance and co-operation, will be 
afforded to Prof. Weidenreich in the im- 
portant task he has undertaken. 
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Presidential Address. 

The Indian Village — Its Past, Present and Future. 

By Rao Bahadur T. S. Venkatraman, b.a., i.a.s., f.n.i. 


Introduction. 

I TAKE it no apology is needed in these 
days for talking about any aspect of_ 
'village and village life 5 . The city and 1 ' 
the town which were holding a complete.; 
thraldom over the public mind all these 
years are losing their glamour somewhat in 
spite of their admittedly alluring attrac- 
tions ; and the £ village 5 would appear to 
be getting increasing recognition, particu- 
larly in our country and in recent times. 

I propose to speak to you to-night under 
the caption c The Indian Village — Its past, 
present and future \ You might perhaps 
question my claim to speak on this subject 
as all my official life and thought for the 
last quarter o£ a century has been linked, up 
almost entirely with sugarcane. But this 
very work has often taken, me to the country- 
side in various parts of India and my 
contact with the Indian village has been 
fairly intimate. While at my special work 
I had perforce to witness the pleasures and 
tragedies of the villager and watch the 
changes that are steadily coming over the 
village. Secondly, most of us — in this agri- 
cultural land of ours — have come from vil- 
lages and are in fair contact with village life 
either directly or through our kith .and kin. 

One easily noticed change, in the village, 
is the migration of the villagers to the town. 
The richer of the villagers show a tendency 
to shift themselves to the nearest town or 
city for the education of their children, for 
better medical help or for the characteristic 
amenities associated with urban life. Second- 
ly, the more intellectual of the younger 
generation, who first migrate to the towns 
for their studies or to seek employment, do 
not generally return to the village, but 
settle in some town which they find more 
congenial for the full scope of their talents. 
If they do pay a visit to the village it is 
either to see an old relative who is too con- 
servative to move to the town or in connec- 
tion with some matter which renders their 
presence in the village unavoidable. Such 
visits are made of as short duration as 


possible and they get back to the town 
with almost a sense of relief. 

Position of India with Reference to 
* Space and Time. 

® But before getting into the subject proper 
it is necessary to record here a few general 
observations on the position of our country 
with regard to both space and time view- 
points. With China, Japan and the South- 
Eastern islands, India is situated in a com- 
paratively densely populated area of the 
globe — about half the population of the 
world being crowded into a tenth of the 
Earth’s land region. This has had its effects 
on the type of agriculture practised in the 
country, the selection ot crop for cultivation 
and the life of the people as a whole. 

Secondly, along again with China, India 
possesses a civilization and culture which 
was at least contemporaneous with, if not 
antecedent to, the civilizations of Egypt, 
Mesopotamia, Greece and Rome. After 
making considerable progress this civiliza- 
tion has, however, remained in a more or 
less quiescent and petrified, state in our 
villages for well nigh two to three thousand 
years, little influenced by the great i)rogress 
made by the West during the latter part of 
the same period. It is only within compa- 
ratively recent times that the Western civi- 
lization has come to spread into and influ- 
ence the countryside. In more senses than 
one the Indian town represents the dynamic 
West with all the vigour of youth and the 
village the comparatively quiescent East. 
Certain of the problems of the village to be 
discussed hereafter will be found traceable 
to the inevitable contact, between the two. 

Aryan Colonization of India and 
Types of Villages. 

The Aryans, who entered the country 
through the North-West route, first occu- 
pied the Indus valley and the Punjab plains 
and later spread to the east of the Jumna 
as far as the Saraswathi. Subsequently 
they spread into Bengal and from there 
would appear to have sent out expeditions 
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by sea to Burma, Ceylon and Java. The 
Vinci hy a ranges and the Aravalli hills long- 
acted Ys an "effective barrier against large 
movements southwards into the Deccan and 
South Tndia. The country to the south of 
these ranges remained for long Dravidian, 
though increasingly influenced by Aryan 
culture from the North. 

The Ryotwari village . — The new Aryan 
colonists naturally found plenty of land to 
settle in and the obvious advantages of 
group formation brought into being two 
main types of villages. One was the type 
similar to what is now termed 4 rvotwari ’ 
where each family or group of persons took 
up as much land as they could cultivate 
depending on the number of cattle and able- 
bodied men in the unit. Site for the village 
was chosen at some convenient spot such as 
the banks of a river or canal or proximity 
to other sources of water-supply. The per- 
sons constituting the village chose a head- 
man who exercised all powers on behalf of 
the whole community. This type of village 
was generally associated with peaceful con- 
ditions. 

Joint village . — The other type called 
4 Joint Village’ by Baden Powell was found- 
ed by powerful families or clans not neces- 
sarily agriculturists. The government of 
such villages was by the well-known Pancha- 
yat system and occasionally a group of such 
villages belonged to the same clan or owed 
some kind of allegiance to the same warrior 
chieftain in return for the protection they 
enjoyed at his hands. In these villages the 
cultivating classes were sometimes in the 
position of tenants. Eyotwari ’ villages 
sometimes got converted into 4 Joint Villa- 
ges’ through conquest by some warrior 
chieftain . 

~ The Great Change in the Village. ' 

To realize fully the present conditions of 
the Indian village and understand its prob- 
lems it is necessary to briefly notice here 
the changes that are coming over it and the 
reasons for that change. The Indian village 
of ancient times was practically a self-con- 
tained, self-governing unit, having but little 
contact with the outside world. It grew all 
the crops required to meet all its simple 
needs and the surplus of good years was 
stored in the village granaries as a provision 
against future unfavourable seasons. The 
people of the village lived like the members 
of a big family under the accepted leader- 
ship of the village elders— the Panchayat- 
dars. Land was plenty, needs few and 


there was a great deal of contentment. The 
villager’s outlook and knowledge were limit- 
ed rarely extending beyond the coniines of 
his own village and the villager’s lile ran. tin 
even course from day to day. This had 
been the condition for well nigh two to three 
thousand years. 

One very important result of the contact 
with the West has been the development of 
the export and import trades which have 
affected profoundly the kind of crops grown 
and both the occupation and mode of lile 
of the villager. It is steadily dragging him 
out of his isolation and throwing him into 
the world currents of commerce and indus- 
try. He is not content to grow crops to 
meet- the needs of his own village but finds 
it more 4 profitable 5 to grow what are term- 
ed 4 commercial ’ crops for outside markets 
as distant as New York or London. This 
has upset the old time food centred econo- 
mics of the village and rendering them in- 
creasingly money centred. The more enter- 
prising and intelligent of the villagers are 
attracted by the commercial life and tend 
to shift themselves to the nearest town or 
city temporarily in the beginning but often 
permanently in the end. It is no wonder 
that such great changes have brought, in. 
their train a variety of problems connected, 
with our villages. 

The Present-day Village. 

Village A griculture . 

As agriculture is the sole occupation, of 
the villager its present condition and it s 
effect on the economics and .life of the villager 
are well worth consideration. One out- 
standing feature connected, villi Indian 
agriculture is its great dependence on the 
monsoons. In spite of the great irrigation, 
works — some of them the largest, in the 
world — and the steady advance in the 
matter of tapping underground water, it, has 
been estimated that seven-eighths of our 
agriculture is yet dependent on the monsoons. 

Secondly, the villager is so little in touch 
with world markets wherein the results of 
his labours are evaluated and sold, that a 
large portion of his profits is intercepted by 
the intermediate agencies that, market his 
produce. 

Thirdly, land available for crop growing 
bas not increased to the same extent as 
increase in population. True some new 
lands have been brought under the plough 
and yields from existing lands have increas- 
ed somewhat, but such increase is much less 
than the increase in population. 
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Fourthly, possibility of large augmenta- 
tion in acre production is severely handi- 
capped by a variety of causes such as Sub- 
division and Fragmentation of holdings and 
the prevalence of rigid social customs and 
religious sentiments which cause the waste 
of such valuable manures as night soil and 
cattle dung and adversely affect the busi- 
ness aspect of agricultural production. Both 
Sub-division and Fragmentation are inter- 
related to each other and result from the 
same cause, viz., the mode of inheritance of 
landed properties as obtaining in both the 
Islamic and Hindu laws. 

Village Cattle. 

The Aryan settlers loved their cattle and 
valued them highly. A grazing waste round 
each lias been the standard feature of the 
Indian village. Unlike China and Japan 
where the consumption of milk as food is 
considered a disgusting habit, this article 
has been highly valued in our land and ex- 
tensively used as food from ancient days. 
This is fortunate for a country like ours 
which otherwise is largely vegetarian. Milk 
was not banned even in the case of the semi- 
recluse who was denied most other articles 
of diet. In the Brahmanical period the 
daily prayer included an invocation for the 
health and prosperity of the co>v. 

The cattle represents sometimes the 
heaviest capital outlay of the cultivator 
next only to land and he loves them almost 
to a fault. 

But this very attachment and religious 
regard to the cattle — particularly the cow 
— is now working to their disadvantage. 
India is unique in possessing an enormous 
amount of cattle without making profit 
from its slaughter. The old and the weak 
are allowed to deplete the fodder stock of 
the village with the result that the fitter and 
hence the more useful ones do not get their 
due share. Cattle maintenance is not look- 
ed upon as a business proposition and the 
sentiment towards them is similar to that 
of a rider to the old horse which had served 
him well when he was fit and strong, or of 
the lady aristocrat to her pet dog or cat in 
the West. The sentiment is too deep-seated 
for a rapid change. 

The Motor, the Oil-Engine and Electri- 
city are steadily replacing cattle power 
(largely of the male sex) for transport and 
water lifting. On the other hand, the 
demand for milk and milk products is likely 
to increase in the future and it is desirable 
jt should be so. Fewer but better type of 


cattle and tended with greater knowleo^ 
of their needs, are indicated in the future. 
Castration in as painless a manner as possi- 
ble to work out the uneconomic types from 
the village stock is the crying need of the 
countryside. The world is getting accus- 
tomed to such ideas even in the human 
species. With increasing knowledge of fac- 
tors determining the sex of the fertilized egg 
will science be able to increase the number 
of heifers as perhaps in the future we might 
need more cows and less bullocks ? 

Village Labour. 

For agricultural labour the Aryan colo- 
nists would appear to have employed large- 
ly the local people — the Dravidians and 
aborigines. The Indian labour is low both 
in wages and efficiency, certain extremist 
opinion equating a week's labour of the 
Indian to a day’s of the Westerner. 

But the demands of agriculture are such 
that, whereas at certain periods a large 
force of labour is needed, there is no demand 
during other parts of the year. This is 
particularly the case where the bulk of the 
area in the village is under the same crop. 
In the absence of v r ork and hence wages all 
the year round, the labour migrates to other 
places with the result that, at the time of 
peak demand (as during paddy transplant- 
ation) there is labour scarcity. Crops like 
the sugarcane which need labour all the 
year round, greater diversity of crops or 
subsidiary occupations are needed for stabi- 
lizing the labour demand. 

. The Villager {and His Indebtedness). 

Having briefly considered certain important 
aspects of village life, we are now r in a position 
to consider the present condition of the vil- 
lager himself. Though till recently but little 
affected by the changes around him, on 
account of his isolation, both mental and 
physical, he is being made increasingly aware 
of the changes around by the extension into 
the village of such symbols of modern life as 
the Post and Telegraph, the bicycle and the 
motor bus. Frequently also the village is 
visited by the townsman who is only too 
eager to demonstrate before the awe-struck 
villager the elegances and conveniences of 
urban life. 

Economically he finds himself in a very 
disadvantageous position owing to his steadily 
diminishing agricultural income in contrast 
with increasing expenditure due to changes 
in living even in his own household. Innova- 
tions in dress and habits and new wants like 
tea and coffee are steadily forcing up family 
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expenses. While the community life of inter- 
dependence has ceased to exist, the medieval 
social structure like the joint family system 
still persists rendering the villager’s life 
unbalanced. 

Dependant as he is solely on agriculture, 
the need for money always exists. This 
is true of the agriculturist all the world over 
and results from the fact that, whereas 
agricultural income comes in only at particu- 
lar times like harvest, his expenditure is of 
a monthly if not of a daily nature. Extra 
profits from an exceptionally good year are 
more often wasted in urbanizing his surround- 
ings than being put by as reserve against 
lean years. The heavy indebtedness of the 
Indian villager is well known and has attract- 
ed the attention of all that have cared to 
study the village. 

The villagers’ debts are also often unavoid- 
able. It has been calculated that nearly 
90 per cent, of a villager’s expenditure is 
on such essentials as food, clothing, rent 
and taxes, thus leaving but little margin for 
unexpected reverses such as crop failures or 
floods or sudden cattle mortality. Expenses 
on marriages and funerals, which to the 
villager are equally unavoidable because of 
his traditional ideas, are other sudden items 
of expenditure. The margin of extra income 
is so narrow that the loss of a buffalo or 
the long illness of the working member in the 
family is known to drop the villager down 
in the social scale sometimes never to recover 
to his original position. The only security he 
can offer against such debts is the land, his 
only possession in this world, and once 
pledged he finds it difficult to redeem it. 

While on the subject of the economics of 
the villager it will be appropriate to consider 
here the various types of waste that are taking 
place in the village. Foremost, perhaps, is 
the agricultural waste resulting from the 
uneconomic sub-division and fragmentation 
of land which precludes its cultivation to 
maximum benefit. Then come the waste of 
cattle and human labour due to fragmenta- 
tion, the drain of village money by way of 
interest on loans raised by the villagers and 
loss of valuable manures like human and 
cattle voids. Cattle manure is wasted as 
it is needed for fuel. It is such a suitable 
fuel in the Indian household that a substitute 
alone will be operative in bringing about its 
rapid discontinuance as fuel. Human voids 
instead of being utilized as in China and 
Tf ^an, are allowed to render the. streets and 
mndings unsanitary and poison the clean 
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country air. There is considerable waste 
of both energy and material resources through 
adherence to sentiments and habits which, 
perhaps useful in olden times, are useless 
and wasteful under the changed conditions of 
to-day. 

One important waste which has to my 
mind far-reaching results is that caused 
through forced idleness. This is because 
agriculture, which is often the sole occupation, 
is not able to keep the villager busy all the 
year round. This forced idleness s is very 
harmful, changes his whole outlook on life and 
lowers his character in many ways. No tonic 
is so good as healthy and steady work all 
through the year and this is denied to the 
average villager. The comparative pros- 
perity of villages located near towns or 
industrial centres proves the advantages 
of employment all through the year. 

The Exodus from the Village. 

The most serious of the unfavourable 
changes coming over our villages is the steadi- 
ly increasing exodus of people from the 
village to the town. There is little doubt 
that the villages were comparatively more 
populous in the olden days. One main 
reason for this exodus is the growing in- 
adequacy of agricultural income not supple- 
mented by income from other sources. A 
second reason is the shifting of the main 
activities of life to the town. Educational 
facilities and other urban conveniences are 
increasingly attracting the villagers to the 
town. I) r. Mann was struck by the signi- 
ficant absence from a Bombay village of 
youths between the ages of 14 and 20 ; and 
this is largely true of other provinces as well. 
They had gone out for education or to seek 
employment. 

Apart from the number, the quality of 
human material contained in the exodus 
constitutes a serious drain. Take, for 
instance, a family of four sons all of whom 
had gone to the nearest town for education. 
The successful ones get employed away from 
their villages in due course and rarely 
return to it except if at all in old age. The 
unsuccessful ones, on the other hand, with 
nothing else to do perforce return to the 
village and settle there, thus increasing the 
pressure on the land often disproportionately 
to their contribution to the village assets. 
Secondly, the richer landlords who, by their 
superior resources, could, if they cared, under- 
take experiments or launch fresh agricultural 
ventures, are attracted to the town and leave 
behind in the village their less resourceful 
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brethren. Similarly, the capable artisan 
leaves for the town to make the most of his 
talents. Culture is now town-centred and 
there is little scope in the village for the 
full development or unfolding of one’s 
talents. In the olden days when the village 
was practically autonomous and had its 
own funds to cater to the needs and amenities 
of the village the opportunities in the village 
were greater ; and it was possible to retain in 
the village at least a portion of the intelli- 
gentsia, though even then the best of talents 
resorted to the capitals or courts of Kings 
for patronage. 

The Future of the Indian Village. 

After this rapid review of the Indian village 
in the past and the changes that have been 
coming over it up to the present time we 
are now in a position to consider its future. 
There is little doubt that the general tendency 
so far has been for the village to steadily go 
down in prosperity and importance in contrast 
to the town which has increasingly drawn the 
best from the village. The question to 
consider is, if this is in the best interests of 
our country and, if not, are any steps needed 
to place the village in a better position than 
now. Does the future lie in a greater and 
further development of urban life, evolving 
measures that would somewhat mitigate the 
inevitable disadvantages associated with it 
or does the situation need radical changes in 
the village and village life, importing into it 
certain characteristics of the town 1 

In spite of its having become trite, the 
statement that ours is an agricultural country 
warrants repetition on account of its far-reach- 
ing effects on all our activities. The plough 
with a pair of oxen is perhaps the one symbol 
that would properly represent India as a 
whole with its different classes and commu- 
nities. Secondly, the rapid increase of popula- 
tion in our country and China has become 
a byword and this renders incumbent a fur- 
ther increase of agricultural production. 
Science has so far not succeeded in growing 
crops on the roofs of houses or on road-sides 
in towns and the best achievements of 
agriculture have been in the countryside. 
The clearly indicated line of advance for the 
future, therefore, lies in improving rural 
conditions and rendering our villages better 
and more efficient in the discharge of duties 
set to them by the country as a whole, viz., 
(.1) the proper and adequate feeding of the 
steadily increasing population, and (2) rearing 
a healthy stock of men and cattle and main- 
taining them in a fit condition. 
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Both town and village are needed for 
the full and complete development of our 
country as a whole. The town is a natural 
and inevitable product in this development. 
‘If God made the country’ the town was and 
is being made by man, His agent, and in 
response to forces no less natural in the broad 
sense of the term. Ours has been and still 
largely is a land of villages but the towns 
have risen up and are bound to multiply and 
expand in the future. In recent times there 
has been a growing tendency to centralize 
culture and activities in the town to the 
disadvantage of the village ; and the towns 
and cities have in a sense grown at the expense 
of the village. 

But each has certain specific advantages 
and inevitable defects. In crop growing, 
when one comes across two types both of 
which possess desirable characters, the crop 
servant — called the Breeder — tries to raise 
hybrids between them for producing kinds 
which might combine in themselves the 
good points of both and eliminating as far as 
possible the defects of either. This process 
of hybridization is neither new nor recent. 
Nature has been doing this since the begin- 
ning of life and the existing crop types are the 
result of such so-called ‘natural’ hybridiza- 
tion and selection. A similar procedure is 
indicated between the town and the village 
and such a process is already in progress. 
The open air extensions that have grown 
round towns in recent years — with compound 
houses and gardens — indicate the attempt to 
ruralize the town in the matter of health 
and surroundings, while the Post Office, the 
rural dispensary, the school, and even the 
bus horning its way through the village are 
in the nature of urbanizing the countryside. 
Suburban colonies also represent such an 
endeavour to combine the advantages of both 
country and town life. While the process is 
already in action it is desirable to speed it up 
by conscious endeavour. 

Improving Agricultural Efficiency. 

Elsewhere we have considered certain 
serious handicaps the present-day village 
agriculture is labouring under. Thanks to 
the good work inaugurated by Lord Curzon’s 
Government about thirty years ago rein- 
forced and supplemented by the elaborate 
and far-reaching recommendations of the 
ROYAL COMMISSION ON AGRICULTURE 
of 1930, we are now in a position to feel that 
technical advances in agriculture and allied 
sciences can be taken to have been provided 
for. The Imperial Council of Agricultural 
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Research, a lusty child of the Royal Com- 
mission, has already won back to us a major 
industry and is engaged in grappling with 
problems of fundamental importance like 
marketing. 

While on this point I cannot resist the 
temptation to refer to the outstanding 
achievements in the breeding of valuable 
crop types. Our most rapid and effective 
advance in agriculture has been along this 
line and to-day almost every crop is being 
systematically bred all over the country. 
Advance in this direction — viz., the improve- 
ment of crop type and distribution of its 
seed — has been the most suitable to our 
present conditions of comparative poverty 
of resources in other directions. For the 
production of these types the resources in 
the way of plant material of more than one 
country has been and is being systematically 
employed. Combined with substantial Tariff 
protection afforded by a kind Government, it 
has resuscitated our sugar industry and thus 
saved a drain to the country of 15 crores of 
rupees per annum on the average. It is 
employing a hundred thousand additional 
labourers in the factories and about 1,500 
graduates in these days of unemployment 
besides the live million extra agriculturists 
directly benefiting from it. This demon- 
strates the great value to the country as a 
whole of industries founded upon our own 
agricultural products. 

That it is possible to augment the agri- 
cultural income of the villages to a consider- 
able extent is evident from the fact that 
even in the West, which is much more 
advanced in this matter, the opinion is 
held that further marked advances are 
possible. A recent theoretical calculation 
has shown that, under the best of conditions 
and with the needed machinery and organiza- 
tion, twelve able-bodied men are sufficient 
to cultivate 365 acres of sugarcane and from 
it supply the carbohydrate needs of as many 
as 14,500 men and that thirty-five individuals 
could be fed from the produce of one acre, if 
properly handled. It is true that these 
calculations are somewhat theoretical as 
they assume conditions which do not exist 
and which it may be difficult to fully material- 
ize, yet they are useful indicators* of possibi- 
lities in the direction. 

The evils resulting from sub-division and 
fragmentation of holdings have already been 
noticed. These are beyond the capacities 
of technical departments to remedy, how- 
ever earnest or well organized they may be. 
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They are caused by ideas and sentiments 
deep-seated in peoples’ minds and legisla- 
tion is the only remedy. It is a matter 
where, we have to help ourselves and submit 
to certain hardships in the interests of the 
country as a whole. Other countries have 
shown the way. In Austria the economic 
holding is recognized by the law r of the 
country and is both indivisible and unmort- 
gageable (except for short periods). In 
Italy such holdings are said to be inalien- 
able, indivisible and unseizable. Tn Denmark 
a law 7 passed in 1837 provides for the 
proprietor leaving his farm intact to any 
one of his children and providing moderate 
consideration for his other heirs. It is grati- 
fying that certain provinces have initiated 
action in this direction. 

The Human Element. 

Literacy and education . — As the efficiency 
of any programme of rural improvement 
depends primarily on the Chief Agent in it, 
the Villager, it is important to consider 
means for increasing his efficiency. If we 
compare the Villager with the Townsman 
one point in which the latter often scores 
over the villager is Ins literacy if not a.lw T ays 
his education. This is not the place nor is 
it necessary to detail the various advantages 
of education or even literacy. Suffice it "to 
say that even in elementary education we 
have a very effective weapon for bringing 
the villager out of his narrow horizon, break- 
ing down his superstitions, placing him in 
touch with the rest of the world through 
the printed word and for facilitating the 
introduction of various reforms for his 
betterment. In the progressive evolution 
of the human species acquisition of certain 
characters such as the £ erect habit 5 are 
credited with having introduced far-reach- 
ing effects. Education belongs to this cate- 
gory. 

Though it is true that the village teacher 
did exist in the olden days and at least cer- 
tain classes of the population received some 
kind of school and even higher education 
and though there, is evidence that reputed 
universities did occasionally flourish in cer- 
tain rural parrs, regular schooling and edu- 
cation were not considered essential. 

Education given in the village school 
should obviously possess the rural and agri- 
cultural outlook and be vitally linked v r itk 
the every-day life of the village. In our 
boyhood days we learnt more about the 
geography and history of places we could 
never hope to see while being comparatively 
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ignorant of our own district and its environ- 
ment. Such an important subject as the 
anatomy and physiology of the human body 
was reserved till the student had mastered 
the various distinguishing characteristics of 
the metals and the non-metals or the names 
of the then two important towns in the 
Sahara region. There is now a steady and 
welcome change in this matter. Nature 
study lessons fit in well the agricultural life 
of the villager and I have often wondered 
why the village vacations should be timed 
to the conveniences of metropolitan examina- 
tions rather than to the busiest agricul- 
tural seasons in the village when the boys 
could perhaps help their parents in the field 
and gain first-hand knowledge of subjects 
taught in the school-room. 

Intellectual alertness. — -A second charac- 
teristic of the Villager as contrasted with 
the Townsman is often the slower moving 
intellect of the former. This is not men- 
tioned here in a derogatory spirit ; the dif- 
ference is due to difference in the environ- 
ment. The every-day struggle with the 
great forces of nature develops a deeper 
character in the villager, but in intellectual 
alertness lie is often inferior to the towns- 
man. Agricultural operations are generally 
spread on the broad land and hence the 
workers are in comparative isolation, where- 
as intellectual alertness is greatly accele- 
rated through contact and clash with other 
minds, a feature of industrial life. The 
rather extreme opnnion has been held that 
most agricultural improvements themselves 
have been from men whose intellects have 
been sharpened by industries and commerce. 
The linking up of villages with towns and 
other villages, through better communica- 
tion facilities, for instance, will remedy the 
situation . 

Business habits. — Yet another common 
defect of the villager is the lack of so-called 
£ business 5 habits and ‘ business ’ mentality. 
This again is due to his environment and 
tradition. Nature's processes with which 
the Village Agriculturist is primarily con- 
cerned do not generally need the punctuality 
of the man of business or commerce. The 
cow is insured both in Denmark and 
Switzerland on account of its importance in 
rural economics. The absence of insurance 
measures in our villages against crop failures 
and cattle epidemics, which are by no means 
uncommon, is largely attributable to the 
absence of education and business outlook. 
The villager’s income would be both en- 


hanced and rendered steadier by the import 
of the : business 5 mentality into his acti- 
vities such as agriculture and cattle main- 
tenance. 

Outlook on life. — The villager’s outlook 
on the world is often narrow because of 
the isolation and the absence of literacy. 
Whether he likes it or not, the villager is 
being dragged into the world currents of com- 
merce and industry and his horizon needs to 
be broadened by education. His constant 
fight with forces of Nature over which he 
has little control, tinges his ideas with al- 
most fatalism. A bad season too often dis- 
proves to him the truth in the saying ‘ As 
you sow so you reap ’. Industrial activi- 
ties, on the other hand, are associated with 
processes which demonstrate the control of 
natural forces by man and this has a tend- 
ency to develop) in him certain amount of 
self-confidence, if not of human pride. 

Cottage Industries . 

In this study of the Indian village, the 
villager and village life, we have frequently 
noticed the need and advantages of indus- 
trializing the village. We have found that 
industries are desirable in the village to find 
employment for the people all through the 
year, to stabilize labour, to tone up the 
villager in various directions and to supple- 
ment and steady his income. The large- 
scale industries, which have developed, in 
the country — while both useful and impor- 
tant for the progress of the country as a 
whole — have helped the villager but little. 
On the other hand, they have adversely 
affected the village tending to draw labour 
and brains away from the village. What 
is needed is the establishment of cottage 
industries in the village itself so as to im- 
prove the conditions for living in it. 

It is obvious that the closer such indus- 
tries are linked up with agriculture and agri- 
cultural products the better they would fit in 
with village economics. Cattle being an im- 
portant adjunct of agriculture, industries like 
cattle breeding and production of milk and 
milk products at once suggest themselves. The 
value of cattle for agriculture is not confined 
merely to its use as labour, but the trend of 
recent work is indicative of their playing 
a very important part as the store house of 
the right type of manure for crops. The 
animal and plant kingdoms would appear 
to be the counterparts of one unit, each 
benefiting from the waste products of the 
other. Bee keeping, the poultry industry, 
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fruit growing* and canning and preparation 
of tinned and infant foods for the benefit of 
the townsman would lit in well into the 
village. 

Other suitable industries would be the 
partial preparation of manufactured pro- 
ducts in the village itself as a rural industry. 
('Ottnn ginneries, seed decortieators and oil 
presses belong to this group. It saves in 
the transport of raw material to the central 
factory, the half-prepared material being 
generally less bulky than the original raw 
product. The retransport to the village of 
the bye- products of manufacture, such as 
seeds in the ease of cotton which are needed 
back in the village both for sowing and as 
cattle food, is also thus avoided. Minor 
industries connected with products or arti- 
cles available in the village or vicinity, such 
as ooeoanut industry in the West Coast and 
tush curing in seashore villages, help to keep 
the villages prosperous. 

Other handicrafts and domestic indus- 
tries, where the needed material is imported 
from outside and worked in the village 
during the off-seasons, include weaving, 
dyeing and the manufacture of toys and 
trinkets, in. spite of technical advances 
there are yet certain industries which lend 
themselves to he worked in the villages as 
domestic industries. The manufacture of 
toys in the Black Forest regions of Germany, 
watches in Switzerland, cutlery in Sheffield 
and little fans, flower baskets and orna- 
mental pieces in Japan are of this class and 
are a great help in supplementing and 
steadying the villager’s income. The me- 
chanical efficiency obtained in the village 
as the result of such rural industries gives 
the village a ‘ mistry 5 class who should 
prove increasingly useful in the repairs and 
upkeep of farin' machinery and water lifting 
]) umps which are spreading in the country. 

Co-operative Organization. 

The value 4 of. organizing on a large scale 
for increasing efficiency is well known and 
widely accepted. Most village activities, 
on the other hand, have by their very nature- 
in be on the small scale and their being 
grouped together through co-operative or- 
ganizations' is the only remedy. Through 
them even the small farmer and producer 
is enabled to command facilities and advan- 
tages generally available only to large-scale 
units. The purchase and sale of articles 
connected with cottage industries, for in- 
stance, need grouping together through co- 
operative organizations for best results. 


[ Current 
Science 

Amenities of Life. 

As a class our villages lack the conveni- 
ences and amenities of urban life. While 
perhaps certain of these might be consider- 
ed unnecessary and a few even harmful, 
there can he no doubt that the bulk of them 
are in tune with and are necessary for 
modern progress which is taking hold of the 
world whether we like it or not. Conveni- 
ences like means for rapid transport, the 
Post and Telegraph, the newspaper and 
the ever-increasing improvements associat- 
ed with the development of electricity are 
major blessings which it is desirable should 
be extended to the villages as quickly and 
as completely as possible. It is the absence 
of these in our countryside that is partly 
responsible for the prevailing distaste to 
village life. The village is easily healthier 
than the town in such important factors as 
pure air and open spaces and if only certain 
urban facilities are implanted in the village, 
its attractions for settlement should prove 
irresistible. 

For permanent results the urge for rural 
improvement should be implanted in the 
village itself. This could be achieved only 
by improving the chief natural agent in 
such work — viz., the Villager — and making 
it attractive for him to live and have his 
being in the village itself. Endeavours that 
are town centred and take to the village for 
temporary periods, for lectures, demonstra- 
tions or shows — however honest or energe- 
tic — have an outside flavour to the villager 
and do not, therefore, get permanently assi- 
milated into village life. 

Conclusion. 

To sum up, there is little doubt that the 
villages of old were more populated than 
they are to-day largely because of condi- 
tions prevalent at the time. Those condi- 
tions will never return however much or 
sincerely we may banker after them. The 
town and the characteristics associated with 
urban life are definite products in the march 
of events and need to be accepted as such. 
Though there are drawbacks associated with 
urban life the town has its own good points 
which need extension into the village to 
keep rural life in tune with the changes 
around us. At the same time, the country- 
side has advantages like open spaces and 
absence of congestion which can never be 
reproduced in the town. 

Life activities that were village centred in 
the past are increasingly getting town 
centred to the disadvantage of the former, 
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In the interests of the country as a whole 
relationship of mutual help needs to he estab- 
lished between the two. The town should 
extend to the village its greater knowledge, 
quicker living and the manifold amenities 
of the modern age. Contributions from the 
countryside are of equal importance. It 
alone can produce the raw materials of 
commerce and industry and thus help in 
the growth of towns and cities. It alone 
can supply adequate and wholesome food to 
the millions of our land whether resident in 


the village or town. Lastly, the country- 
side alone can imbue the urban c business ’ 
civilization with the deeper character and 
larger humanities which are nurtured in the 
villager through his more direct and con- 
stant contact with the great forces of Nature 
and of life. Our duty then is clear : Namely, 
to improve the Village , the nucleus of 
our country life, and infect its Chief Agent, 
the Villager , with a chosen culture of the 
virus of modern age through Education and 
Industrial izaiion . 


Summaries of Addresses of 

MATHEMATICS AND PHYSICS. 

President : Dr. S. Datta, D.Sc., F.N.I. 

ON ABSORPTION OF LIGHT BY ATOMS 
AND MOLECULES. 

Absorption of light by atoms and molecules 
formed the subject-matter of the Presidential 
Address by Dr. 8. Datta. 

He related how the main facts of absorption 
not only by normal atoms but also by those 
excited by thermal, electrical or optical stimulus, 
have all been accounted for by the simple Bohr 
theory together with the modified selection rules 
for inter-orbital transitions and the Boltzmann 
distribution giving the concentration of atoms 
in the various excited states. Quantum theory 
is however unable to explain the facts relating 
to the intensity of absorption lines and this is 
accomplished by the wave-theory and in a more 
satisfactory manner by the recent theory of 
radiation jjroposed by Dirac. 

He next dwelt on the question of the fate of 
the absorbed energy and indicated the various 
ways in which the absorbed energy appears to be 
dissipated according to the facts of observation. 

The width of absorption lines formed the next 
point of his address and he gave the outline of 
the modern theories of both natural width and 
its broadening due to pressure. 

He next drew attention to the fact that a divi- 
sion of the energy of the photon which follows 
from the laws of conservation when applied to 
the processes of exchange of energy between 
photon and matter is irreconcilable with the 
phenomenon of discrete absorption according to 
which the photon energy is indivisible. A 
mechanism by which Compton effect could be 
explained without dividing the quant has been 
suggested. 

Dealing with absorption by molecules he dis- 
cussed the main features of absorption by vari- 
ous types of molecules and suggested that the 
presence of more than one continuous absorption 
maximum unaccompanied with bands may as a 
rule be taken as the chief criterion of an ionic 
molecule composed of singly ionised atoms and 
banded absorption with or without continuous 
absorption those of atomic molecules both polar 
and non-polar. He then discussed the possibili- 
ties of obtaining absorption bands with ionic 
molecules consisting of doubly ionised atoms and 
of continuous absorption unaccompanied with 


Presidents of Sections. 

bands by atomic molecules, as also the band 
spectra given by Van-der-waal molecules. 

Measurement of the heat of dissociation of 
molecules from a knowledge of the classifications 
of the different progressions in the cases of mole- 
cules giving banded absorption and from a know- 
ledge of the long wave-length limit in the case of 
molecules giving continuous absorption were 
next discussed. In the latter case the use of 
micro-photograph for finding the limit was 
strongly recommended. Suggestions were given 
for the best method of preparing the spectro- 
gram for micro-photographic analysis. 

Careful analysis of the continuous absorption 
records show the presence of several maxima 
towards the long wave-length limit as first ob- 
served by Sommermayer in the cases of alkali- 
halides. The author’s own observations relat- 
ing to HOI, IIBr and NO seemed to confirm the 
phenomenon and justify the interpretation that 
the interval between the maxima correspond to 
the fundamental vibration frequency. 

After referring to the phenomenon of pre-dis- 
sociation and colours of inorganic salts Datta 
concluded his valuable survey by indicating some 
of the important roles which absorption experi- 
ments have played in pure physics as also in 
industrial and medical problems. “ 


CHEMISTRY. 

President: Prop. .J. N. Ray, Ph.D., D.Sc., 
F.I.C., F.N.I. 

THE CHEMISTRY OF ANTI MALA RIALS. 

Apart from the terrible toll malaria takes annu- 
ally in the form of human life, its influence on 
labour inefficiency is a serious factor in the in- 
dustrial development of the country. In the 
address the author gives an account of the recent 
developments in the prevention and cure of 
malaria by chemicals, in which he and his co- 
workers have taken an active part. 

The relation between chemical constitution 
and physiological action has a significance in 
the discovery of new drugs similar to the rela- 
tion between chemical constitution and colour 
in the discovery of new dyes. The slow growth 
of the science of chemotherapy is due to the fact 
that physiological action has no simple meaning, 
but covers every action a chemical may exert on 
the living organism, However, in recent years? 
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coii.si del-able progress has been made as. evinced 
by t lie preparation of new antimalarials and 
other medicaments. 

Tlie physiological action of quinine may^ be 
located in (a) tlie quinoline ring, ( b ) the quino- 
clidine ring, (c) the vinyl group. That cincho- 
nine is less effective against malaria than quinine 
can be explained as due to the difference of solu- 
bility of tlie drugs in erythrocytes, caused by the 
presence of metiioxy group in one. If the ether 
chain is increased, an improvement occurs as in 
ethoxy-cinchonine but further lengthening of 
the chain decreases antimalarial action. Hydro- 
genation of the vinyl group increases anti- 
malarial action but mere hydrogenation does 
not produce any antimalarial activity where 
none is present in the original unsaturated com- 
pound. It appears, therefore, that the vinyl 
group is not directly concerned with the anti- 
malarial action of quinine, though the destruc- 
tion of the vinyl group and its replacement by 
a carboxyl group results in total loss of activity, 
which is regenerated on esterification. Stereo- 
isomerism around the secondary alcoholic group 
has no material influence on the antimalarial pro- 
perties of quinine but the replacement of the 
hydroxyl group by halogen, etc., results in the 
loss of activity. 

From the foregoing summary it would appear 
that the seat of antimalarial action of quinine is 
in the quinoline nucleus and that it is augmented 
by the presence of a secondary alcoholic group. 
Of the different quinoline derivatives synthe- 
sised in recent years, plasmoquine and the 
Russian product ‘plasmocide’ have been most 
successful. Both are gametocidal but have little 
action on the schizontes. The researches of 
Fourneau, Robinson and others show that, in 
compounds of the plasmoquine type with an 
amino alkylamino group in position S, greater 
activity is displayed when the alkyl of the latter 
group is a straight chain than when it is branch- 
ed. and that the alkoxy group in position 6 is 
not indispensable but is always favourable to 
antimalarial action. The quinine-plasmoquine 
treatment has been tried on a large scale by the 
Bengal Government and it appears that it is defi- 
nitely beneficial. 

Mietsch and Mauss have prepared various 
alkylam mo-acridine derivatives of which the sub- 
stance ‘atebrin’ has been found to be most valu- 
able. It is less toxic than plasmoquine, from 
which it differs in that it does not affect the 
gametes but kills the schizont forms. Thus, it 
is complementary to plasmoquine. Atebrin 
used alone is quite sufficient to eradicate the 
asexual forms of the parasite and hence can effect 
a clinical cure of malaria. A drug having true 
prophylactic effect must possess a specific action 
on the sporozites. Neither plasmoquine nor ate- 
brin, however, possesses this action. A drug 
having true prophylactic effect has yet to be dis” 
covered. 

In recent years, an ideal antimalarial has been 
sought in quinolino-pyrrols by Mrs. Robinson, 
in gly oxalinoquinolines by Ray and his co- 
workers. Harmaline has been found to have 
some curative value in malaria. Ray and his 
co-workers have prepared pyrryl indoles with 
partial similarity to the harmine structure. Al- 
though the experiments have not yielded posi- 
tive results, still some purpose has been served 


in that certain apparently reasonable postulates 
have been investigated and eliminated. The 
work of Robinson, Brahmachari and Das Gupta, 
Chatterji, Seshadri, Kemuick, (demo and others 
have all been helpful in this respect. 

Opium was considered to have: a, prophylactic, 
value in malaria. This possibility has been in- 
vestigated and the work so far done, f () find a, 
suitable antimalarial amongst the derivatives of 
narcotine and cotarnine, indicates that it is very 
unlikely that a potent antimalarial will he round 
in this series. 

Sharp has investigated the alkaloids of Alsfo- 
nia but found both echitamine arid alstonino to 
be valueless. 

The recent use of salvarsan, stovarsnl and 
mercuro-clirome in benign tertian malaria, sug- 
gests that the study of organo-metallie com- 
pounds should yield profitable results. 

In his address the author has given an account 
of the recent development of the chemistry of 
antimalarials and has indicated the possible lint's 
of investigation, which should stimulate further 
research in this important branch of chemistry. 
For the treatment of the malaria-stricken masses 
of tlie world, a drug is required which is cheap, 
very efficient and safe. Nothing so far known 
meets all requirements but the development of 
active synthetic compounds augurs well for the 
future and clearly points to the possibility of 
still better ones being discovered. 

The address concludes with ari appeal for funds 
for financing research in the universities. It is 
hoped that the public will be inspired by the 
noble examples set by the late Sir T. N. Dalit, 
the late Sir R. B. Ghosh, Sir I\ (k l v ‘ay and 
others. 




GEOLOGY AND G LOG ItAIMIY. 
President: W. I). West, M.A. (Gnntab.). h’.N.I. 
EARTHQUAKES IN INDIA. 

The foundations of the scientific, study of earth- 
quakes in India were laid by Dr. T. Oldham •uul 
his son R. I). Oldham. The la.tf.er will best he 
remembered for his great memoir on (he Assam 
earthquake of 1807, and for his discovery or’ the 
three main types of earthquake waves (.hat are 
recorded on tlie seismograph, a. discovery fhaf 
has proved most fruitful in investigations iVy-ii'd- 
ing the internal structure of (he earth 
, The occurrence of earthquakes in India is a, 
legacy of the great earth movements that con- 
vulsed the northern Hanks of India during Ter- 
tiary and Quaternary times, throwing up (he 
Himalayas and the Baluchistan and Burmese 
mountains. For this reason earthquakes arc 
confined in their distribution to these mountain 
ranges and to the plains immediately hordoriiw 
them. By comparison Peninsular India is an 

shocks o C c°cui? aratlTC Saf ° ty ’ in whi “" »»**<>•• 
A detailed analysis of the geological structure 
of the earthquake belt provides an explanation 
of the origin of most of the earthquakes occur- 
ring withm it. In Clutch the subsidence i i he 
coastal tracts beneath the sea is probably the 
cause of earthquakes in this area. 1 In Baluebis- 
stan the re-entrant angle in the alignment of the 
hills by Quetta and Sijn must be an area of 
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special strain, and earthquakes are concentrated 
around it. In Northern India earthquakes prob- 
ably originate in movement along one of the 
many thrust faults that have developed as a 
result of tire southward advance of the Himala- 
yan range. In Assam the Assam range, a frag- 
ment of Peninsular India, is caught between the 
converging earth waves from the north and from 
the east, and has become rent by fault fractures, 
which are the cause of the earthquakes. Final- 
ly, in Burma most earthquakes have been locat- 
ed on one or the other side of the central Tertiary 
belt, a sunken trough or svnclinorium bounded 
by zones of faulting on either side. 

During the present* century earthquakes have 
been confined in the main to three centres of 
activity — Baluchistan, Assam and Burma — with 
an occasional disastrous earthquake elsewhere 
within the danger zone. The Assam earthquake 
of 1897 was probably the most severe that has 
occurred anywhere within historic times, though 
the loss of life was small. But the Kangra earth- 
quake of 1.905, the North Bihar earthquake of 
1934 and the Quetta earthquake of 1935 be- 
tween them accounted for at least 60,000 lives. 

Tliis disease of earthquakes is a chronic one. 
but is not peculiar to India. Other countries 
that suffer from it, such as Japan, California, 
New Zealand and Italy, have taken steps to 
combat it, but in India practically nothing has 
so far been done. It is strongly recommended 
that a seismological branch of one of the existing 
services be started, and that research be conduct- 
ed similar to that done in Japan. The cost of 
such a branch would be trivial in comparison to 
the many crorcs of rupees worth of damage done 
by a big eqarthuake. In addition, endeavours 
should be made to imporve the standard of build- 
ing* within the earthquake belt. The value of 
simple earthquake-proof construction in saving 
both life and property was clearly demosntrated 
during the Quetta earthquake. A simple build- 
ing code should he drawn up by which new con- 
struction and town planning in the more impor- 
tant cities of India could bo controlled. In addi- 
tion, more detailed codes should be drawn up in 
accordance with local needs, and enforced by 
Provincial Governments and Local Boards. 


BOTANY. 

President: IT. (>. Champion, M.A., F.N.I. 

THE NEED FOR SCIENTIFIC STUDY OF 
INDIA'S CLIMAX VEGETATION. 

Forest growth still covers about one-quarter of 
the land "surface of India, and if it were not for 
human settlements and forest-destroying activi- 
ties, it would undoubtedly cover the whole 
country with the exception of the excessively 
dry north-east portions, a few dry tracts in other 
parts, and the relatively limited alpine areas in 
the Himalayas which are too high, cold and ex- 
posed for it. 

It might accordingly be expected that trees 
both individually and collectively would form 
the subject of much botanical study in this coun- 
try which has seen the eldest civilisation in the 
tropics and is still much the most highly deve- 
loped tropical country. Even in temperate 
western countries, very little is yet known about 


the physiology of the individual tree and still 
less of the physiology of tree crops, and the life 
history and problems of the tropical forest are 
still almost unexplored. In the "absence of the 
needed information, there is a rather dangerous 
tendency to apply what is known or believed to 
hold for the temperate forest without proof that 
such application is permissible. 

The interesting problem of the method by 
which water is lifted to the top of even the tallest 
trees is almost the only one which has so far 
attracted much attention. Studies of light qua- 
lity and intensity under different types of tree 
canopy and the reactions of the ground vegeta- 
tion and the regeneration of the overwood trees 
to variations in these, factors are much needed. 
The absolute water requirements of tree crops 
in relation to the demands of other types of soil 
cover are of importance in all irrigated and dry 
tracts, and call for investigation. Further wide 
fields for study are offered by problems connect- 
ed with the secretion of resins, dammars, gums 
and oils : also those connected with genetical 
and distribution problems. 

Only small beginnings have been made of the study 
of the tropical forest in relation to the soil, though 
the great importance of a forest cover especially Jn 
the tropics is now generally realised. In its role 
of the great contributor of humus to the soil, it 
is of the deepest significance to the agriculturist 
and indeed all humanity, but we still have ex- 
tremely little precise information on the subject. 
This reaction of forest on soil is reflected in the 
succession of forest types which follow one an- 
other on new soils which have been and are be- 
ing laid down by river action and in other ways, 
providing a most interesting and important field 
for ecological studies. The professional forester 
is well aware of the occurrence of such succes- 
sions but the trained research worker is required 
to study them in full scientific detail. 

The consequences of the maltreatment and 
gradual opening out or destruction of the forest 
cover provide the reverse aspect of ecological 
succession towards the climax vegetation. Such 
retrogression in many parts of India lias gone 
far beyond mere botanical interest to become an 
economic problem of first rank importance. 
Realisation is now rapidly spreading of the causal 
connection between denudation of forest cover 
in the hilly tracts and the loss of fertile soil on 
the slopes by erosion, the overwhelming of valu- 
able agricultural land at the foot of the hills by 
sand, gravel, and boulders brought down by 
torrents themselves generated by the loss of the 

absorbent forest and soil cover, and also the 

occurrence of disastrous floods in the plains. 

The scientific study of trees and crops calls 
for a special technique both in the collection and 
the analysis of data. This is mainly due to the 
large size of the individual and the space it occu- 
pies, and the slowness of its development to 
maturity and subsequent decay, but complica- 
tions also ensue from exposure to all kinds . of 
influences, mostly injurious ones from which 
agricultural crops are more or less protected. 

India is in a unique and very favourable posi- 
tion to lead the world in the study of the tropical 
forest, the problems awaiting solution being full 
of interest to the scientific worker, and full of 
importance on their economic side. 
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ZOOLOGY. 

President : Gobind Singi-i Tiiapar, M.ftc., Ph.D. 

HELMINTHOLOGICAL RESEARCH 
IN INDIA. 

Dr. G. S. Thapar. in his Presidential Address on 
the “needs and opportunities of Helminthologi- 
cal Research in India” emphasizes the impor- 
tance of helminthology in medicine, public health, 
veterinary science and agriculture. He pointed 
out the indifference with which this science was 
studied in India, but in recent years there would 
seem to be a growing appreciation, both by the 
Government and the Universities, of its impor- 
tance. The recognition of the work of profes- 
sional zoologists in India in this connection 
seems to be a healthy sign, as the past records in 
other countries reveal the solution of many 
fundamental problems of helminthology at the 
hands of the zoologists. 

It is true that refinements in sanitation are 
helpful in the eradication of human parasites : 
in fact “ Tania solium is said to have taken a 
road to extinction when the mythical Chinaman 
burned down his house, ate the incinerated pig 
and pronounced that it was good.” But there 
are great many difficulties in the control of hel- 
minths of domestic animals. Limited sanita- 
tion, over-population of farm animals, due to 
greater utilisation of land for agriculture and 
human habitation, varied means of transport- 
ation and climatic factors — all help to increase 
helminthic infection of the domestic animals. It 
is, therefore, necessary that investigations should 
be undertaken on an extensive scale on such 
problems in an agricultural country like India. 

Referring to the ancient history of the subject 
in India, I)r. Thapar drew attention to the refer- 
ences found in Susruta, Charaka and Madhava 
Nidhana and from these he has identified such 
worms as Dvimukha and Parisarpa as Enterobius 
vermicularis and Microfilaria • respectively under 
the modem scheme of nomenclature. But very 
little progress seems to have been made on the 
subject in ancient India and the doctrine of 
Ahimsa seems to have piaycd its part in this 
direction. 

Much of the recent information on worms in 
India is due, chiefly, to the valuable work of 
certain enthusiastic officers of medical and vete- 
rinary sendees, who, in the course of their 
routine work, were confronted with worms and 
this formed the basis of our knowledge of the 
subject. 

Unfortunately, there are great difficulties in 
providing adequate knowledge of helminthology 
for our students in India, though the Text-Books 
in Zoology claim to have been revised and 
brought uptodate, they still contain old and 
antiquated nomenclature and classification and 
these instances are enumerated. Some of these 
text-books give a confused account of the life 
histories of even the common worms, like A sca- 
ris. This leads to a serious handicap in the 
treatment and application of preventive 
measures. 

Further, it is desirable to avoid imparting an 
anthropomorphic outlook of helminthology to 
the students of zoology, as, in this, the students 
generally lose all interest in the subject for the 
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rest of their career. A student should study the 
subject in order to explain the phenomenon of 
parasitism and for this he should collect hel- 
minths from his own dissection animals. 

In suggesting the scope of work, Dr. Thapar 
says that there is considerable field for investi- 
gation in the morphology of the worms, as hel- 
minth fauna of India still remains unexplored. 
Even the re-investigation of the described forms 
seems to offer ample scope of work, as errors in 
diagnosis are perpetuated in the recent literature 
on the subject. Illustrations are given from the 
work of various authors to show the justification 
of re-investigation of even the described forms. 
The chief problem in helminth morphology to- 
day is the elimination of errors which unfortu- 
nately have crept into the earlier literature. 

The accurate morphology and natural classi- 
fication would answer the jwoblems of relation- 
ship and evolution of the group and numerous 
illustrations cited have been collected from the 
work of Dr. Thapar and his colleagues at 
Lucknow. 

The solution of life histories will greatly facili- 
tate the control measures and Leiper’s work on 
the Schistomiasis in Egypt amply justifies fur- 
ther work on similar lines. The recent discovery 
of Echmococcus cysts at Lucknow simulating 
cccnurus cysts seems interesting and promises 
fresh fields for experimental investigations. 

The question of host specificity is also discuss- 
ed and conflicting observations by prominent 
workers are indicated to show the necessity of 
further investigations on the subject. The ques- 
tion does not seem to be a settled one. 

Considering the pathogenic effects of helminths, 
Dr. Thapar made references to the recent demon- 
stration of Enterobius vermicularis as a cause of 
appendicitis in man and this has awakened inte- 
rest for the study of the diseased condition, parti- 
cularly in animals. The discovery of Schistosoma 
spmdaMs as a cause of “Nasal granuloma” of 
cattle, commonly known as snoring disease in 
India and the recent investigations on the etio- 
logy of “Barsati” of cquines, showing Habra - 
ncma larvae in the affected parts of the animal’s 
body are illustrations to indicate worms as 
cause of disease in animals. Both these animal 
diseases were believed to be of mycotic origin 
and these discoveries mark a new era in the 
disease investigation of animals in India. 

There are a large number of anthelmintics 
used for the removal of worms but a consider- 
ably larger number prescribed by Hakims and 
Yards, claim specificity for particular kinds of 
worms. Chopra has investigated many of these 
indigenous drugs for their action but a majority 
of them still need verification. The crude 
method of administration of certain plant pro- 
ducts, like the juices of Blumea lacera (kukronda) 
as local application and otherwise against the 
common pinworm of man by laymen offer fresh 
field in the study of drug administration in their 
natural condition, particularly for the domestic 
animals. The effect of yeast and vitamins on 
the immunity problems forms a necessary ad- 
junct to such investigations, as it would be desir- 
able to obtain parasite-resisting strains of animal 
population that would be better fitted in the 
struggle for existence. 

The production of pearls inside the molluscan 
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shells is said to be due to the presence of hel- 
minth larvae and. for this, growth of such larvae 
may be encouraged. This is an aspect of helmin- 
thology that demonstrates its utility to man. 

In view of such opportunities of varied nature 
offered by the study of helminthology in India, 
and its growing significance in different spheres, 
emphasis must be laid on the necessity of co- 
operation amongst workers in different fields — 
medical, veterinary, public health and agricul- 
ture — so that we may be better able to combat 
the problems and obtain most satisfactory re- 
sults. The experience of such a work in other 
countries amply justifies such a line of action in 
India. Let us, therefore, stimulate interest in 
the study of helminthology, so that by patient 
interest and diligent application we may help in 
the solution of various problems connected with 
helminthological research and thus establish 
an active school of helminthology in India. 

ANTHROPOLOGY. 

President : Dew an Bahadur L. Iv. Anantha 

Krishna Iyer, B.A., L.T., M.D. Hons. (Bres.). 

AN ETHNOGRAPHICAL STUDY OF THE 
COORGS. 

Dewan Bahadur Dr. L. Iv. Anantha Krishna 
Iyer reviewed the progress of anthropology 
during the past 24 years in his Presidential 
Address. 

The principal subject of his address was an 
ethnographic study of the Coorgs. The writers 
who had made an intensive study of the Coorgs 
differ in their conclusions, and Coorg inscriptions 
throw very little light on the early history of that 
interesting community. The province was suc- 
cessively connected with the Kadambas, Ganga 
Dynasty, Iloysala kings, Nayaks of Belur under 
Vijavanagara rulers, the Lingayat rajas of Coorg 
as also those of the Bednore family. Further 
the Coorg rajas were themselves aliens. Wynad 
Chetties have their settlements in Coorg as their 
house names testify. From all these facts it is 
conjectured that the Coorgs are not without a 
racial admixture from a remote period. There 
is also a great deal of culture contact between 
the Coorgs and the people of Malabar, Canara 
and the Tamil districts, and the Tulu population. 
Their language is a mixture of the Dra vidian 
languages. The physical traits are biologically 
useful, and related to mental capacity and intel- 
lectual endowment. Applying this maxim to 
the Coorgs, their mountain habitat, climate, food 
and occupation have largely made them what 
they are at present. It is interesting to note 
that these factors have differentiated them from 
the people of the plains. 

Dr. Iyer next dealt with the economic life of 
the Coorgs who were first hunters and fishers, 
and then agriculturists. Their hunting propen- 
sities are still seen in their festivals, and their 
primitive weapons are being gradually replaced 
by modern guns and spears. Fishing is general- 
ly carried on in streams and paddy fields during 
the rainy months. Agriculture of the Coorgs 
which is of the rudest kind, is similar to that 
which prevails in other parts of India. It is a 
system of rural economy formed at a remote 
period and transmitted for ages unchanged. The 
cultivator is attached to the ancient practices, 


and views with dislike any attempts at innova- 
tion. Industry of the people of the highlands 
is confined exclusively to the cultivation of rice. 
The narrow valleys between two high grounds 
are very productive. The agricultural imple- 
ments are few and of the rudest kind, and yet 
the yield has furnished an unfailing sujiply from 
ancient times both for consumption and export 
to Malabar. Wherever possible, the valleys have 
been formed into flat terraces for cultivation. 

The agricultural year, as in other parts of 
South India, begins about the middle of April, 
C ha Ur a Sank? anti. With the first shower in 
April or May, the ploughing commences. On an 
auspicious day before sunrise the house lamp 
which plays a conspicuous role on all festive 
occasions, is lighted in the inner verandah when 
the members of the family assemble and invoke 
the blessings of their ancestors and Cauvery 
Amman (River Deity). The young men make 
obeisance to their elders, and drive a pair of 
bullocks to the paddy fields. The landlord now 
offers cocoanuts and plantains, rice and milk to 
the presiding deity of the nad (division of the 
district) lifting up his hands to the rising sun, 
and invoking his blessing. The oxen are yoked 
and three furrows are ploughed when the work 
is finished for the morning. Of the upturned 
earth, he takes a clod to the store house or 
granary, offers his prayers to Siva to grant him 
an increase of one hundred times. From 6 to 
10 a.m. the ploughing continues till the fields are 
turned two or three times. Then the borders 
are trimmed, and the little banks repaired to 
regulate water. After this, sowing, transplant- 
ing, weeding, and finally harvesting are in opera- 
tion. Before the completion of transplantation 
of the largest field, an open space of 10 feet wide 
is left throughout the whole length, to provide 
the Coorg race-ground offering a jolly good sport 
amidst their monotonous work. 

To a large number of Coorgs, cultivation of 
coffee, cardamoms and fruits are important in- 
dustries. The Coorgs are fond of honey gather- 
ing. It is a domestic industry. The Coorgs 
have an abundant supply of food materials. 
They rear pigs and goats. Their chief article of 
diet is rice and on festive occasions cakes and 
sweetmeats are also prepared. The Coorg hospi- 
tality is proverbial. The Coorg houses like those 
of the Nayars are generally situated close to 
their paddy fields on a sheltering slope of Bene 
land surrounded by columns of plantain trees, 
sago palm, betelnut palms, orange, jack and 
gauva trees. A coffee and a small kitchen garden 
are seldom absent. In the compounds of some 
houses there is a small pond well stocked with 
fish. The buildings very much resemble those 
of the Nayars of Malabar and the approaches of 
the old Coorg house mark the design of fortifi- 
cation. The tradition points back to. the time of 
general feuds when chief fought with chief and 
clan with clan. Deep kadangas or trenches with 
high embankments still testify to the memorials 
of their -warlike state of affairs in former times. 
The furniture of a Coorg house bear ample testi- 
mony to the simple habits of the inmates. The 
Coorgs are a hardy race and bear with fortitude 
much hardship especially during the monsoon 
months when they are engaged in cultivation. 
Exposed to all the inclemencies of the weather 
they retain their vigour, most admirably. Their 
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dress and ornaments arc peculiar. Their 
marriage regulations are a curious medley of old 
and new rites, fashions and notions. In former 
times their marriage festivities had a communal 
character. Marriage is adult and has some of 
the formalities of the Hindu ceremonies. The 
Coorg family is joint and patriarchal. There is 
not a single family affair of any importance 
which may not be undertaken without the con- 
sent or knowledge of the senior member. The 
senior female member is. the queen of the house- 
hold. Their public morality is controlled by a 
council of elders, and they are the moral censors 
and managers of all social matters without any 
material help from the Government. The offend- 
ers are punished with fine or excommunication. 
The Coorgs are animists and have their ancestor 
and demon worship. They have been influenced 
by the Malaya, li, Tulu, and recently by Canarese 
Brahmanical and Lingayat superstitions. The 
Tulus have introduced their demons and ances- 
tors worship, and their services are often requi- 
sitioned. They worship Cciuvery Amman , and 
their chief festivals are Huttari corresponding to 
the Onam festival of Malabar and Kaylmurta. 


AGRICULTURE. 

President: Rao Bahadur B. Viswa Nath, 
F.I.C., F.N.I. 

SCIENCE AND PRACTICE OF 
AGRICULTURE IN INDIA. 

Rao Bahadur B. Viswa Nath, Imperial 
Agricultural Chemist and Officiating Direc- 
tor, Imperial Agricultural Research Institute, 
New Delhi, presiding over the Agricultural Sec- 
tion of the Indian Science Congress, spoke on 
“ Science and Practice of Agriculture in India”. 
He reviewed the progress of agricultural research 
in India with reference to agricultural practices 
in the country, and directed attention to some 
important problems. The address is, in the main, 
an analysis and synthesis of the existing data 
from the laboratory and the field, which leads to 
the important issue, namely, the building up of 
the soil. He said that Indian soils and agricul- 
tural practices w T ere several, centuries old and that 
research should and was concerning itself more 
with the details of existing practices than with 
the evolution of wholly new methods, whose 
success was doubtful, and said that the aim of 
research was to build up on the existing system 
a. state of agricultural practices suited to the 
conditions of the soil and the resources of the 
cultivator, who was always ready to take up any 
improvement suited to the conditions with which 
he was faced. 

Speaking of the work on soils, Mr. Viswa Nath 
said that the aim was to maintain the high pro- 
ductivity of the soils that were already rich, to 
restore to normal, those soils whose productive 
capacity was impaired, and to increase the yield 
of soils which were originally poor. He referred 
to the scientific studies directed to the attain- 
ment of these objects, discussed the important 
differences between Indian and European soils, 
explained the lack of success, in India, in the 
application of many of the results and practices 
found suitable in those countries and stressed on 
the necessity for a different outlook on the applied 
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aspects of soil science particularly with reference 
to arid and semi-arid soils of the country. 

The Rao Bahadur then discussed the work on 
manures and fertilisers during the past quarter 
of a century and said that the evidence clearly 
established the importance and suitability of 
organic manures to Indian soils. In regard to 
fertilisers, he said that the theoretical possibili- 
ties of artificial fertilisers were almost limitless 
but that their achievement on Indian soils was 
limited by the organic matter supply to the soil 
and pointed out the necessity for husbanding our 
resources of organic manures and for utilising 
them to the fullest extent possible. He drew 
pointed attention to the evil consequences of 
intensive cultivation and the intensive use of 
fertilisers without the necessary accompaniment 
— namely organic matter and organic manures. 
Organic matter was the life of the soil and if 
organic manures were neglected we should be 
doing four things. Firstly, the fertility of the 
soil would not be maintained, secondly, artifi- 
cial fertilisers would not be used to the fullest 
advantage, thirdly, the cropping power of the 
improved seed would be reduced and fourthly, 
the nutritive value of food crops would be low. 

Rao Bahadur Viswa Nath finally referred to 
problems of food and nutrition and discussed the 
problem both from the point of view of quality 
and quantity and said that in both these direc- 
tions soil conditions played a prominent part. 
He referred to his own work and that of 
McCarrison on the subject and said that manuring 
contributed to the nutritive value of the crop and 
in this respect organic manures were the best in 
endowing a crop with a high nutritive value. 
In regard to quantity, the Rao Bahadur showed 
by calculations that our present production of 
food crops was enough for the proper feeding of 
only two-thirds of the population and that there 
were considerable scope and possibilities for in- 
creasing production. This he said depended on 
the building up of the fertility of the soil and 
pointed out in the address the ways and means 
of doing it. 


PHYSIOLOGY. 

President : Lt.-Col. S. L. Bhatia, M.G., M.A., 
M.D., F.R.C.P., F.R.S.E., I.M.S. 

PHYSIOLOGY IN INDIA. 

In India as elsewhere, the history and growth 
of Physiology were inseparably connected 
with those of Medicine. Medicine had been 
practised and taught in India from times im- 
memorial. The system of Medicine indigenous 
to the soil was the Ayurvedic. Subsequently 
the Unani or the G reaco-Arabian system was 
introduced, which had developed under the en- 
lightened patronage of the Khalifas of Baghdad. 
Then he described the steps that led to the 
introduction of Modern Medicine and Physiology 
into India. This movement started in the early 
part of the nineteenth century. At this time, 
instruction in Ayurvedic and Unani Systems 
of Medicine was imparted in the Sanskrit College 
and Madrassa in Calcutta. In 1822 the first 
Medical School was established in that City. 
A similar Medical School was established in 
Bombay in 1826, but after functioning for six 
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years was abolished in 1832. It was to Lord 
William Bent inch, the Governor-General, that 
the credit was largely due for initiating higher 
medical education in India. For improving the 
Medical School in Calcutta, he appointed a Com- 
mittee in 1833 whose deliberations have had a 
most profound effect on the future course of 
Medical Education in India. Lt. -Colonel Bhatia 
then briefly described the origin of the Medical 
Colleges in Calcutta, Madras and the Grant Medi- 
cal College, Bombay, the three oldest Medical 
Colleges in India, where the teaching of Modern 
Medicine and Physiology first started. Subse- 
quently numerous other Medical Colleges and 
Schools were established. With the increase in 
the number of these institutions there resulted 
a marked expansion of Medical, education. And 
side by side with this, the knowledge of Physio- 
logy also spread. 

Physiology in Europe . — In order to furnish a 
correct perspective to the position of Physiology 
in India, Lt.-Ooh Bhatia made a rapid survey of 
its development in Europe and especially Great 
Britain. 

Physiology in India : The E u l are — Ph ysiology 
had a brilliant future in India. There were 
many problems in the solution of which the 
guidance and help of the Physiologist were 
indispensable. 

(a) Physiology and Social Service . — Laboratory 
.Physiology is not an end in itself, but a means 
by which we can understand the larger problems 
of life, and specially human life on this earth. 
It was a melancholy fact that in proportion to 
the knowledge of Physics ar.d Chemistry the 
knowledge of Biological Sciences in the country 
was comparatively meagre. And yet in consi- 
dering ways and means to bring about social 
reconstruction, and physical well-being of the 
people, a knowledge of Physiology was indis- 
pensable. 

(b) Nutrition. — The subject of bodily nutrition 
was the special domain of the Physiologist. Dur- 
ing the last 27) years or so, very important investi- 
gations had been carried out, in the field of the 
qualitative side of dietetics, specially the biolo- 
gical value of different proteins of animal and 
vegetable, origin, and of the special significance 
of the mineral constituents of the diet and vita- 
mins. The subject of nutrition in India needed 
to be investigated from many jjoints of view. To 
the Physiologist it offered great opportunities 
for original research work, lie trusted that 
many workers would, be attracted by it, for, the 
knowledge thus gained would be of direct benefit 
to our countrymen. 

(c) Racial and Anthropological Physiology . — 
There was a tendency amongst workers in India 
to investigate normal physiological constants. 
This information was of the utmost value, as it 
would indicate any differences that might exist 
when compared with data from European coun- 
tries. It would throw light on any racial or 
environmental variations that may occur. We 
should thus have a basis for Racial or Anthro- 
pological Physiology, an important branch of 
Human Physiology, which had not received suffi- 
cient attention hitherto. 

(d) Adaptation to Tropical Climate . — Another 
fruitful line of physiological investigation was to 
ascertain the factors concerned in the adaptation 
to tropical conditions. Undoubtedly here, as 


elsewhere, the famous dictum of Claude Ber 
‘ La Fixite du Milieu interieur est la conditio 
la vie libre’ held good. These were some of \.... 
problems jotted down at random that could 
be taken up for investigation. 

Physiology in the Medical Curriculum.— In the 
pre-ciinicai group of subjects Physiology occupied 
a position of the first rank. * There had been 
a great deal of discussion in recent years in 
England and elsewhere regarding the scope and 
function of this pre-clinical instruction. The 
wide gulf that separates the pre-clinical and clini- 
cal sciences should be bridged and there should 
be continuity of instruction in pre-clinical sciences 
in the clinical years. 

Concluding Remarks . — In order to escape from 
empiricism and legitimately to claim the status and 
dignity of a science. Medicine must have Physio- 
logy as its basis. But Physiology had other aims 
of its own. Some of the greatest discoveries in 
Physiology in recent years had been made by men 
wlio had no medical training whatever. It had 
flourished most in those Universities where it had 
led an independent existence like Physics and Che- 
mistry. Although the ultimate aim of all Sciences 
is the welfare of mankind — and tills is perhaps true 
more of Physiology than any other science — the 
immediate aim of any scientific endeavour must 
be the discovery of truth , irrespective of its x>ossi- 
ble applications. 

In conclusion, Lt. -Colonel Bhatia said that the 
two greatest needs of the hour in the scientific 
world in India were to have more scientific 
workers of first class ability, and to have har- 
mony and good-will amongst them. Gatherings 
such as these, apart from promoting scientific 
discussions and advancement of Science brought 
about unity and friendship amongst the workers. 
They established such contacts as were not possi- 
ble in any other way. He hoped that the section 
of Physiology would promote solidarity and 
cordial relations amongst all the Physiologists 
in India. Thus, Physiology will make a great 
headway, and its progress will be a pride to us 
all. ‘ Let us, therefore, march forward and fulfil 
our mission of serving Physiology with faith, 
hope and charity, with faith in the ultimate 
benign aim of our science, with hope which will 
strengthen all our efforts, and with charity in 
which as men of science to be worthy of our 
vocation, we must live, move and have our being. 5 


PSYCHOLOGY. 

President: K. C. Muicherji, M.A. 

THE SOCIAL MIND OF THE 
INDIVIDUAL. 

SociAii relations are essentially mental. In 
the individual’s mental life some one else is 
invariably involved. There are not at first indi- 
viduals and then a social unity, as there might 
be bricks and then a pile of them. 

Some believe that collective consciousness is 
the highest form of psychic life, and society is 
the real god. Any alleged superiority of social 
mind can hardly as a rule be maintained. If a 
wave of emotional agitation sweeps through the 
group each may become less than himself, less 
critical and more suggestible. There is a 
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considerable tendency to change one’s opinion as 
a result of discussion, but it is experimentally 
observed that the females profit more by this 
discussion than, the males. We observe practi- 
cally that the number of jurors is increased, to 
deride eases of murder while to keep the look-out 
For the safety of the ship only one man, and not 
ten, is employed. The weight of responsibility 
is divided among the members of the group and 
weakened in proportion for each man. But for 
this diminution ol this sense of responsibility 
man can hardly condemn another to death. The 
group or committed decision is sometimes al- 
together irresponsible and may only be an intel- 
lectual necessity to avoid the crushing weight 
of high individual responsibility. 

Social consciousness follows almost a cyclic 
order of development. The individual is more 
a. social outcome than a social unit. The child 
is not an individual when he enters into the 
society but he grows into an individual by social 
interaction. The outline of the individual gradu- 
ally appears, and at every stage it shows the 
pattern of the social, culture of which he becomes 
a specification. The social culture in the last- 
analysis comes from the individuals themselves. 
So individuals should be not merely static con- 
formists to, but creative artists of culture. A 
non-ereative personality or a culturally passive 
mass is a failure, educational as well as social. 
So the political or legal organisation should have 
only secondary value as existing for the sake of 
cultural institution and activity. 

The consciousness of the family group pre- 
pares the child’s mind for and accentuates the 
development of wider group sentiment. The 
family sentiment and the national sentiment are 
equally strong in Scotchmen especially the High- 
landers. The family sentiment is very keen 
among the Japanese who are also noted for their 
high national spirit. This is also true of 
Germany and Italy. The people of East Bengal 
are noted for their national outbursts, but their 
sentiment for joint family system is also highly 
remarkable. Although any vital connection can 
hardly bo established in view of the low sense of 
nationality possessed by primitive people in spite 
of intense' family sentiment, but still the impor- 
tance of the mental effects of the family life in 
relation to the foundation of national sentiment 
should be no less insisted on than the importance 
of the organisation of the family life for the 
material welfare of the State, and it is probably 
true that any barrack system of rearing up State 
children, if introduced, would be disastrous to 
the growth of national life. There is no reason 
to find in the family a natural menace to the 
development of wider social feeling. Unless 
narcissistically fixated and concentrated the 
family sentiments aid rather than impede the 
development of higher social sentiments. 

Peoples are greatly moulded by their physical 
environment. In India the astounding magni- 
tude of the objects and the appalling character 
of the devastating forces of nature stimulated the 
uncritical minds of the people into grotesque 
fancies which probably led them to portray gods 
with many arms, three eyes and terrible visages. 
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There is some evidence that the crossing of 
closely allied stocks does conduce to increase of 
vigour and energy of mind and body and also to 
the variability of the stock for the production of 
persons of exceptional gifts. The Chinese have 
a high average ability and are a relatively pure 
race but their culture has stagnated, for want of 
men of exceptional capacity. So the rigour of 
the exclusive, caste system for the maintenance 
of the purity of blood is not biologically sound. 
But the crossing of the widely different stocks 
is supposed to produce an inferior race. So the 
Eurasians of India are said to be of a compara- 
tively poor race. But any universal character- 
isation of the Eurasians is risky when the unit 
qualities of the parental stocks are not blended 
and the individual of a blended stock is a mosaic 
of such unit character. 

Semmer concludes that social or racial preju- 
dice is based on recognition of differences, but 
prejudice simply because of differences does not 
exist. There is no feeling of hatred between the 
Spaniards and Indians in spite of differences in 
colour, speech, habits and dresses. The differ- 
ence is only an element in the total situation, 
sometimes it may be the symptom and not the 
cause of the disease. The main determinant 
consists in the baulked impulses of the politically, 
economically and culturally dominated group. 
Differences are emphasised because they offer 
the readiest rationalisation for defence against 
real or fancied dangers. It is for the accentua- 
tion of the dynamic relation that the Hindu- 
Muslim tension exists. The policy to multiply 
such relations of a group with different groups 
is destructive of its vitality. When any tension 
occurs the reaction may aim at the immediate 
extermination of the threatening force for the 
restoration of the inter-group equilibrium, but 
history shows that men cannot be made to change 
their opinion by direct coercion. This is an 
instinctive mode of reaction in which the end is 
directly aimed at and is characteristic of the 
lower order of animal behaviour. Reason works 
through stratagem in a round-about way. The 
strategy that reason is to employ in liquidating 
the baulked impulse of social prejudice should 
be far remote from the end and will prove effi- 
cient in proportion as it operates unconsciously 
of the goal. This very remoteness of the measure 
of the social process is the cause of its great 
efficiency. This is somewhat of the nature of 
a weight the power of which, when thrown on 
the longer end of a lever, is multiplied in trans- 
mission. Gandhi ji’s Satyagraha movement to 
stop the drinking habit of the masses fails because 
of its very clear and direct attack upon the end. 
Improvement of conditions, introduction of good 
music, drama, education, etc., would, however 
slowly, have produced a more stable effect. So 
legislation often fails to effect social amelioration. 
In flattening a warped iron-plate strokes are to 
be judiciously administered first outside the 
wai.'ped part otherwise new defects would be 
produced. Should we think that humanity can 
be more readily straightened than even an iron- 
plate ? 
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On Bayes’ Problem. 

Eollowing Karl Pearson 1 we will consider 
the famous problem of Bayes in the form 
below. 

An event ” lias occurred a times out of 
a -f b = c trials, where we have no a priori 
knowledge of the frequency of the event in 
the total population of occurrences. What 
is the probability of its occurring d times 
in a further d + e = f trials 1 

Various solutions of this problem, which 
are, however, not entirely satisfactory, have 
been given. . The following solution appears 
to be the most satisfactory among those 
given so far. 

We shall call the occurrence of the event 
a success. Let the probability of success 
of the event in the total population of trials 
be p. Then the chance that there will not 
be more than a successes in c trials is given 
by 

p = /+ A (f - 1 V -\ + La 4‘ P* (1) 

where <7 — 1 — p, and c = a -f b. 

Equation (1) is of the ctli degree in p. 
Hence when solved for p we will get c roots. 
It can, however, be easily shown that there 
is only one root tchich is between 0 a nd 1 . 
We shall consider here only this solution of 
equation ( 1 ). 

Let us take some level of significance, 
say 0*05. Putting P = 0 *05 in (1) we 
solve for p* Let p x be the solution. This 

* 'The method of solution is given in the fuller paper to 
he published shortly. 


means that if p has a value greater than p 1 , 
the chance of obtaining not more than a 
successes in a random sample of c trials is 
less than 0*05. Hence on our level of signi- 
ficance our sample of e trials of which a are 
successes could not have been obtained 
from a population in which the probability 
of success is greater than p ± . Thus p x is the 
higher limit of p. 

Similarly the probability of getting not 
more than b failures in c trials is 

p = p e + LL ' 1 q + + A p a (/ (2) 

Putting P — 0 -05, we solve (2) tor p. 
Let p., be the solution. In a manner simi- 
lar to the above we can see that p.. is the 
lower limit of p. 

Hence on our limit of significance 

V-i < P < IK ( 3 ) 

If p L be the probability of success in the 
population, then the chance of obtaining 
d successes in / trials is 
ft , 

Pl = dTTt Pl < L, where q L = 1 - Pl , 
and d -f e — f. 

Similarly, if we assume p 2 as the prob- 
ability of success in the population, the 
chance of getting d successes in / trials is 

fj r 

p 2 = jfTJ wl 'ere q 2 = 1 - p... 

Thus the chance, P, of obtaining d suc- 
cesses in / trials when it is known that in 
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previous c trials there have been a successes, 
is given by 

P lies between P l and P 2 (limits inclu- 
ded) . . • • • • • • W 

or 

P x or P 2 < P < P 0 , retaining the smaller 
of the two P 3 or P 2 , where 

p» = Li; (1 ~ and “ 7 

(a) is to be used when p 3 is outside the 
interval from p l to lh, and (6) when p s is 
within the interval jh to p 2 , including the 
limits. 

More details will be found in a paper to 
be shortly published. 


December 21, 1936. 


1 Karl Pearson, Bioni 1923-21, 13, 1-16. 


Absorption Spectra and Photo-dissoci- 
ation of Simple Organic Molecules. 

Recently it has been shown, 1 that the photo- 
dissociation of polyatomic molecules form- 
ed by atoms of groups V and VI of the 
periodic table follows different lines accord- 
ing to the state of valency of the central 
atom. In a lower state of valency, i.e., as 
long as chemical combination is brought 
about by the p electrons of the central atom 
the bond energies are decisive for the photo- 
lytic process. In the state of maximal 
valency involving the activation of the two 
electrons of the s 2 group, the thermo- 
chemical difference between the atomic 
energy of formation of such a molecule and 
the corresponding one of lower valency 
determines the decomposition by light. 
Since according to the view of the pair bond 
theory of valency the unexcited carbon 
atom is divalent only and becomes tetra- 
valent only by an excitation which involves 
the activation of the s 2 group, we have re- 
investigated the absorption spectra and 
photo-dissociation of a number of halides 
formed by atoms of group IV and find in- 
deed, that the same view is confirmed there 
too. 

The first photo-dissociation of, e.g., methyl 
iodide is not represented by the process 
OH a I -> CH 3 + I, but by CH 3 I -> CH 2 + 
PI + I- The dissociation . products are an 
iodine and a hydrogen atom, and a OIL 
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molecule, which is not a radical but a satu- 
rated molecule like SnCJ 2 or PbCL. The 
absorpion spectrum corresponds to a transi- 
tion from the ground state of OIL, I to that 
repulsive curve which is produced at 
decreasing internuclear distance by the 
system OPI, -|- FI -f- 1 on account of the 
rigorous divalency of unexcited C (i.e., the 
lack of free valencies in unexcited CH 2 ), 
The simultaneous splitting o if of two 
atoms of simple organic molecules receives 
confirmation by the following experimental 
results : — 

(1) In the case of Sn01 4 , the only one for 
which all thermochemical data are availa- 
ble, the long wave limit 2 corresponds to the 
energy difference D(Sn01J - D(SnCL). 

(2) We estimate the dissociation and 
bond energies of the molecules GPL, OPIX, 
OX, (X = Cl, Br, I) from the atomic ener- 
gies of dissociation of CH 4 and CX 4 accord- 
ing to the known ratio DfSnClJ : D(SnCL) 
= 5:3. Using these values, w r e find that 
the beginnings of the first selective ab- 
sorption of the twelve alkyl halides investi- 
gated are in agreement with the energy dif- 
ferences D (CX 4 ) - D (OX,), T) (OHK,) - 
D (OHX), etc. 

(3) Wherever the whole of the selective 
absorption falls into the quartz ultraviolet, 
we find three regions of selective absorp- 
tion whose long wave limits and maxima 
are of the order of the energy difference 
2 P. w2 — 2 P 1( , of the halogen atom provided 
the molecule contains a sufficient number 
of Br or I atoms such as SnBr 4 , CI 4 , CHI ;1 , 
etc. They correspond obviously to the 
photolytic processes CX 4 — > OX., + 2 X ( 2 P 
OX* -> cx 2 4 X ( 2 P 3/2 ) + X* (*P 1/2 ), and 
CX 4 -> CX 2 + 2X* ( 2 P 3/2 ). The existence of 
the third maximum due to the simultaneous 
excitation of two halogen atoms appears to 
exclude any other explanation. 

These results promise to lead to an ex- 
perimental determination of the bond ener- 
gies of organic molecules ; thus the 0 — FI 
bond in the saturated molecule OH 2 , form- 
ed by divalent carbon, has 114 K.cal/mol. 
They also show that a fundamental change 
in the interpretation of the photo- dissoci- 
ation of many organic molecules is neces- 
sary. Incidentally they show directly that 
the unexcited carbon atom is divalent only, 
in accordance with the pair bond theory of 
valency. They fall into line with certain 
results and considerations of Mecke Xorrish, 
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Terenin, a. o. A detailed report will be given 
elsewhere. 

Y. P. Parti-. 

It. Samuel. 

Department of Physics, 

Muslim University, Aligarh, 

December IS , 1936. 


1 R. K. Asundi and R. Samuel, Pro:. Phys. Soc 1936, 
48, 28; Mohd. John Khan and R. Sammuel, Ibid., 1936,48, 
626 ; S, L- Hussain and R. Samuel, Carr. Sci 1936, 4, 
734. 

2 The first absorption region, recorded by R. S. 
Sharma {Bull. Ac. Sci. Allahabad, 1933, 3, 87) is due to 
Cl 2 . 


The Spectrum of Argon IV. 

The spectrum of a. condensed discharge 
through argon gas was photographed in 
the visible and the quartz regions at various 
stages of excitation and the lines due to 
A IV isolated. The data thus obtained led 
to the discovery of several regularities in the 
lines. The following table gives some of 
the 4p terms and in the second column their 
probable identification is indicated. 


Term 

Identification 

289244 

4p 4 D 1 j. 

289765 

4 D 2 i 

291430 

4 Pl' 

291750 

4 P,J 


It may be remarked that there is entire 
agreement between the present identification 
and some of the terms previously reported 
by Bovce, 1 who worked in the Schumann 
region. The complete scheme will be pub- 
lished shortly. 

S. G. Krisitnamurty. 

Science College, 

Waltair, 

November 17, 1930. 


1 J. C. Boyce, Phys. Rev., 1935, 48, 396. 

Crystal Structure of Hydrazobenzene — 
The Space Group. 

From the crystallographic measurements, the 
crystals of hydrazobenzene are known to 
belong to the orthorhombic bipyramidal 
class. The axial ratio is 

a : h : c : : 0*9787 : 1 : 1 - 2497. 1 
Rotation photographs taken about the 
three crystallographic axes give the following 
values for the dimensions of the unit cell 


a == 7 *35 A, b ■= 7 *50 A, c = 18 *75 A. 
The axial ratio obtained from these agrees 
very well with that given in Groth except 
that (c : b) is doubled. 

A number of oscillation x>hotographs were 
taken about the b and the c axes at suitable 
intervals. From the reflecting planes identi- 
fied it is found that (hoi) planes are halved 
when (h+1) is odd, (okl) planes are halved 
when (k+1) is odd, and (hko) planes are halved 
when (h+k) is odd. These halvings corres- 
pond to the space group Qf r Also all (hkl) 
planes are halved when (h-j-k+1) is odd. 
This shows that the lattice is a body- 
centred lattice. Banerji and IST. M. Saha 2 
have recently published some results 
on the arrangement of benzene rings in 
crystals of hydrazobenzene and they have 
assigned, contrary to our results, the space 
group D 2 \ (Qj in our notations). 3 

The space group Qf x requires eight asym- 
metric molecules to complete the symmetry 
of the cell. The number of molecul s 
(mol. wt. — 184) calculated from the above 
dimensions and the specific gravity of the 
crystals (found to be 1 *18) is only four 
(accurately 3*99). This indicates the pre- 
sence of some symmetry in the molecules 
of hydrazobenzene and these may be (i) axis 
of symmetry parallel to the a , b , or c axis, or 
(ii) a centre of symmetry. Crystals of 
hydrazotoluene are also being studied and 
the details of the structure of both crystals 
will be published elsewhere. 

J AGDISH SHANKER . 

Mata Prasad. 

Chemical Laboratory, 

Royal Institute of Science, 

Bombay, 

r January 12, 1937. 

1 Cf. Groth, Che m. K ry stall g. , 5, p. 59. 

2 Abstracts of Papers , Mathematics and Physics Section, 
Indian Science Congress, Hyderabad Session, 1937. 

3 Astbury and Yardley, Phil. Trans., A, 224, 221. 

xpv 

' Resolution of Bicyc/o-(2 : 2 : 2)-octane- 
2 : 5-dione-l : 4-dicarboxylic Acid. 

The synthesis of \>icyclo-(2 : 2 : 2)-octane- 
2 : 5-dione-l : 4-dicarboxylie acid, starting 
from succinosueeinic ester has been reported 
by one of us, 1 and it was thought that a 
resolution of the acid would, in addition to 
its intrinsic interest, offer an additional 
proof as to the correctness of its constitution. 
For this purpose the acid was combined with 


Letters to the Editor 


388 

brucine (2 molecules) when a salt separated. 
Specific rotation of the brucine salt after five 
reerystallisations [a]^ 0 *"— * 70*87 (C = 2 *25 
in pyridine). The acid liberated from the 
salt had [a^° = -f 23° *85 (Z = 1 ; C =2 -13 
in water). The mother liquor (of the brucine 
salt) yielded on three successive evaporations 
and filt rations the pure salt of the Z-aeid 
which when liberated free had [a]D S °' u — 
— 23 *24 (1 — 1 : C =• 0 *90 in water). In 

the same thermometer the inactive, d and l 
forms melted at 268°. 271° and 271°, res- 
pectively. 

P. 0. Gxjha. 

S. K. Ranganathan. 
Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

December 17. 1930. 


1 Curr. Sc/., 1936, 5, 9. 


A New Method of Synthesis of-Caronic 
Acid and Homocaronic Acids. 
Oakoxic acid (1 : 1-dimethykycZopropane- 
dicarboxvlic acid), the ultimate degradation 
product of a number of naturally occurring 
bicvclic compounds, e.g., carone, A 3 - and 
A 4 -earene has been synthesised by Perkin 
and Thorpe 1 from ethyl a-bromo-/3/3-di- 
methyl-glutarate, by Kotz 2 from ethyl iso- 
propylidene dimalonate and by Kon and 
others 3 from Guareschi-imide. 

Although diazomethane and diazoacetic 
ester have found application in the synthesis 
of some monocyclic and bieyelic derivatives 
of compounds of the thujane group, 4 no 
synthetic investigation seems to be on record 
in which dimeth/l-diazomethane has been 
used for such synthesis. 

Bimethyldiazomethane has now been 
found to react with ethyl fumarate and 
maleate at a temperature of about — 18° 0. 
to give the pyrazolone derivative (I) which 
when heated to about 240-50° loses nitrogen 
yielding ethyl frwis-caronate (b.p. 240°)° as 
the primary product. This ester yields 
*ra««-earonic acid (II) on hydrolysis with 
5% KOH on water-bath. 

KtOOC-CH .C.Me, 

| j " CH*COOH 

EtOOC * CH X Jn MeoC/^ 

V ■ \ 

\ HOOC-CH 

(n tin 
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The product obtained after crystallising 
twice from water melted at. 213° ; mixed 
melting point with a genuine sample of 
Irans-c&ronic acid remained undepressed. 
The acid obtained from the mother liquor on 
treatment with acetic anhydride at 220° 
in the usual manner gave m-earonie acid 
m.p. 175°. It is interesting to note that 
ethyl maleate also gives trcms-viir onic acid 
under identical conditions ; evideplly the 
cis-variety is unstable under the conditions 
of the experiment (of. Formation of (rans- 
caronic acid from A 3 -earene by oxidation)/' 
Dime t h y Id i azo m et. h an e. re ac t, s s i m i 1 a r 1 y 
with diethyl glntaconate to yield finally 
homocaionic acid which lias been recently 
synthesised by Owen and t8imonse.n G from 
ethyl Ad- isohex e n o a t e. 

The action of dimethyldiazomethane is 
being tried with a number of other suitable 
unsaturated compounds with a view to 
synthesising carane and other com pounds 
of the carane group. 

P. C. ( 1 un a . 

I). K. Sankauax. 
Department of Organic Chemist ry, 

Indian Institute of Science, 

Bangalore, 

December 9, 4 930. 


1 Sac., 1S99, 75, 56-57. 

2 J.pr. Ghent 1907, 12). 75, 501. 

3 J. C. S 1921. 119, 1322. 

4 Proc. Inti. Sc/. Ceng., Pr<- sidcinlial Address (( Oicniisiiy 

Section), 1930. p. 140; Philips, nnd Simonson, 

y. C. S 1936, 828; Kydon, ./. C. ,V., 1920, 829; 
Ranganathan, ./. I mi. Chon. Soc ., 1930, 13, 419. 

5 Gib -on and Simcmsen, /. C. .V., 1929, 305. 

6 J. C.S. , 1933, 1225. 


A New Method of Synthesis of Iso- 
dehydroapocamphoric Acid. 
ZX’OTBHYDBOAPOCAMPHOUIC? acid (HI) Was 
synthesised by Komppa 1 starting from di- 
methyl glutaric ester via ethyl oxalodimet liyl- 
glutarate (diketoapocamphorie ester) and 
dibydroxyapocampliorie acid. 

As the first experiment t ried on the possi- 
bility of formation of e;?/eZopenta.ne compounds 
by the action of dimethyldiazomethane upon 
butadienes containing a system of conjugat ed 
double bond, the diazo compound has been 
found to add up to diethyl mueona.te (I) to 
yield diethyl isodehydroapocamphorate (II). 
The ester (II), b.p. 2OO°/1O0 mm., gives on 
hydrolysis the corresponding acid, m.p. 
208-209° (Komppa, m.p. same), and the 
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CH-.CH-COOEt 


CH-CH-COOEt 


CMe 2 No 

S>C Me-. 

Hyd ro- 
> 

-> 

/ 

lysis 


CH:C H-C OOEt 
0 ) 


CH-CH-COOEt 

(II) 


CH-C 11 *COi> II 
\cMe, 


CH-CH'COoH 
(III) 


anhydride prepared on treatment with acetyl 
chloride, m.p. 195° (Komppa, m.p. same). 

Further work is in progress by way of 
extending this reaction with other conjugated 
double bonded systems. 

P. 0. Gun a. 

D. K. Sank aran. 

Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

January 9, 1937. 


1 Annalen , 1909, 368, 146. 


A New Strain of Mid-Late 
Kolamba Rice. 

In the Bombay Presidency the coastal 
districts of Thana and Kolaba grow nearly 
600,000 of acres annually, representing 
roughly 30 per cent, of the total acreage 
under rice in the Presidency. The most 
widely grown variety of rice is Kolamba. It 
is a late variety, fine grained, and produces a 
good table rice. Compaied to other varieties 
it fetches better prices and is usually grown 
by cultivators as a money crop. 

One of the major aims of the Agricultural 
Department has been to spread the Kolamba 
type of rice as wide as possible. This has been 
achieved by releasing improved early and 
late strains of Kolamba. The Department 
had still on hand the problem to evolve 
a type possessing fine grains combined with 
high yield and early maturity which would 
replace mid-late coarse grained varieties 
extensively grown in the two districts. 
Exploitation of the local Kolamba maternal 
was of no avail in this direction. Hybridiza- 
tion was the only alternative. 

Although many crosses were made, only 
one of these, involving a late, fine grained and 
high yielding Kolamba strain, K 226, and 
a mid -late, coarse but long grained 
Kolamba, K164, yielded desirable com- 
binations. From this cross two promis- 
ing fine grained cultures were obtained. 
Of these, one proved consistently high yield- 
ing and competed successfully with the bold- 
grained rices. The strain is designated K 540. 

The field trials of K 540 in the Thana 
district proved a great success from the 


very beginning and the cultivators took up 
the strain without hesitation. During the 
last three seasons (1933-34-35) it has been 
compared at various places with mid-late 
large grained varieties such as Dodki. 
Dangar-wel and Patni and has given an 
average of 2385 lb. per acre, as against 
2262 lb. of the local varieties. Its highest 
yield was 2688 lb. and lowest 1990 lb. 
per acre. 



Kolamba 540. 


K 540 is of medium height (140 cm.) with 
an average of little over 6 tillers per plant. 
The earheads are very compact (see photo- 
graph). The strain ripens in 130 to 135 
days. The average length of the grain is 
7 -59 mm. and breadth 2 -17 ram. Seventy- 
five to seventy-seven grains are required to 
weigh a gramme, as against thirty-five to 
fifty grains of the coarse varieties. The 
natural test weight of paddy of the new 
strain is 45 lb. per Imperial bushel. The 
fine quality of K 540 fetches a premium of 
Bs. 10 to 15 per candy of 1400 lb. 

The strain is now spreading rapidly in the 
two districts of Thana and Kolaba. The 
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nreliminary Held trials in Gnjrat, Ahmed- 
nagar and Batnagiri districts indicate that 
K 540 may prove a valuable variety in those 
regions also. 

B. S. Kaoaw. 

Bice Breeding Station, 

Ivar j at (Kolaba), 

October 19 , 1930 . 

The Occurrence and Inheritance of 
Earheads with Empty Anther Sacs 
in Sorghum. 

The details of the anthesis and pollination 
in sorghum have been published. 1 The 
numerous anthers with abundant pollen 
grains, night flowering, antheriferous pedi- 
celled spikelets and the general arrangement 
and sequence of flowering, all point to 
a perfection in the pollination arrangement 
in sorghum, the premier cereal of dry tracts. 
It is therefore interesting to record an 
instance in this millet in which the anther 
sacs are empty with the resultant sterility 
of the earheads. 

M.S. 1761 is a variety of yellow sorghum 
from Tirnttani in the Chittoor district of the 
Madras Presidency. It belongs to the group 
/>'. durra Stapf, Seeds of this variety were 
sown in 1934 and a crop raised. In 1935, 
one of the earheads from this crop (A.S. 4282) 
was sown and multiplied and its progeny 
was found to contain 50 well set earheads 
and 14 earheads with chronic male sterility 
and a chaffy look. Seeds from 6 out of the 
50 normal earheads were sown and a third 
generation raised. Two of these segregated 
again and gave 47 normal heads and 18 
sterile heads. 

The sterile heads were examined and it was 
noted that the sterility was due to empty 
anther sacs. The normal anthers are deep 
yellow when fresh and dehisce well. The 
empty anther sacs are very light yellow in 
colour and do not dehisce, formal anthers 
are about 3 *3 mm. long and 1 *0 mm. broad. 
Empty anthers are small and about 2 *0 mm. 
long and 0 *5 mm. broad. (See illustration.) 



iMoru.al Empty 

Sorghum anther sacs, 
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A number of anther sacs from sterile 
earheads were examined and found to he 
devoid of contents. The stigmas were how- 
ever normal and quite receptive to foreign 
pollen, so much so that by contact: with 
neighbours odd grains could be found set on 
them, the percentage of such crossing varying 
according to proximity to available foreign 
pollen. Three earheads with empty anther 
sacs were selfed and no grains set on them. 

It is remarkable that a single gene could 
play such havoc on so well organised an 
earhead as that of sorghum. Empty anther 
sacs that have proved a simple recessive 
character, have been recorded in maize. 2 
As far as the authors are aware, this is the 
first record of the occurrence and inheritance 
of empty anther sacs as a simple recessive 
mendelian character in sorghum. This male 
sterility gene lias, as in maize, been designated 
ms. Ms is a simple dominant to ms. 

G. N. Kangaswami Ayyangar.. 

B. W. X. PONNAIYA. 

Millets Breeding Station, 

Coimbatore, 

December 2 , 1936. 


1 Jnd . Jour . Agric . Sri 1931, 1, 445-454. 

2 J. Herd, 1921, 12, 138-141. 


Roots from the Stalks of Sorghum 
Earheads. 

In the hot weather crop of 1936 in the third 
generation progenies of a cross between the 
sorghum varieties Kafir (Sorghum cafjromm., 
Beauv.) and Milo (Sorghum mudMum, Stapf 
var. milo) three plants were noticed with 
root-like protrusions on the freshly (‘merged 
earhead. These outgrowths grew perpendi- 
cular to the stem inside the head mass and 
then turned down. As the earheads grew, 
these projections (which proved to be roots 
from the stalk) also elongated. In one of 
the earheads the growing roots clasped the 
panicle branches below and impeded their 
free expansion. The growing roots were 
fresh in the period of rapid growth and in a 
fortnight wilted and dried up. In one of 
the three heads a single root arose from 
a joint on a panicle branch in the place 
of a branchlet. In the two other cases the 
root cluster started from a node in the 
central stalk. It originated in a bunch 
from one side of the stalk. At the rooting 
node there was a total suppression of the 
panicle whoil. In one case, there were five 
roots (Fig.) and in the other six rootft 
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mm wmm 

HP. 421. 


Closer View of 420. 

springing up. They varied in length from 2 to 
13 cm. and in diameter from 2 to 3 *5 mm. 
Two out of the five roots in one head and 
three out of the six roots in the other were 
branched. All the roots had roof hairs 
when fresh. A section of the root showed 
that in structure it was like that of a normal 
root. 

The lower nodes of the stalks of the sor- 
ghum plant are capable of producing stilt 
roots. 1 Given sufficient facilities the nodes 
higher up can also root. Axillary buds are 
potential shoots that develop when stimu- 
lated ; so also are the roots potentially present 
in the root band at the node. One instance 
is on record in which roots arose from a 
wound in the leaf-sheath of sugarcane. 2 
That profuse root formation both on the 
stem and the leaves of many species of plants 
can be produced under the stimulus of 
certain chemicals such as carbon monoxide 
gas and certain unsaturated hydrocarbon 
gases as ethylene, acetylene and propylene 
has been experimentally shown. 3,4 Mutila- 
tion and natural injuries have also been 
known to induce root development in certain 
plants. 


To our knowledge there has been no record 
of an instance in Graminea? of roots develop- 
ing from the stalks of the earheads. This 
rare, phenomenon seems therefore to be 
a faint echo of that ancient history of the 
plant winch in ages past initiated the differ- 
entiation of structures into shoot and root. 
This somatic reversal might have been 
induced through the wide mating under 
radically different environmental conditions. 
The formation of bulbils, 5 the forking of 
leaves and awns, 6 the forking of midrib, 7 and 
now r the production of root from the central 
stalk of the earhead seem as it w^ere to be 
episodes in this ancient evolutionary history. 

G. IsT. Rangaswami Ay y an gar. 

A. Kunhikoran JSambiar. 
Millets Breeding Station, 

Coimbatore, 

November 19, 1936. 


1 Curr.Sci 1935,3, 485-86. 

2 Proc. 4 th Com*. Jut . Soc. Sugarcane Technology, 
1932, Bull. No. 73, 19. 

3 Coniribulions from Boyce Thompson Institute, 1933, 
5, 1-17. 

4 Contributions from Bovce Thompson Institute, 1933, 
5, 351-69. 

5 Curr. Sci 1935,3, 362-63. 

3 (Jury. Sci., 1935,4, 316-17. 

7 Madras Agric , Jour., 1930, 18, (10), 526-30. 


Internal Proliferation in Carica papaya 
Linn. 

In a recent issue of the Current Science 1 
Sayeeduddin and Bari have published an 
interesting article under the above caption. 
Without offering any comment whatsoever, I 
may point out that a perusal through the 
literature on the subject shows that similar 
abnormalities in the fruits of Carica papaya 
were already recorded and described from 
Honolulu by Bergman in 1921 and later in 
1925 also. 2 The authors are, therefore, refer- 
red to the above two important papers before 
actually taking up any detailed investigation 
in connection with the internal proliferation 
in the fruits of Carica papaya. 

R. Shah. 

Agricultural Research Institute, 

Sabour, List. Bhagalpur (Bihar), 

January 10, 1937. 


1 Curr. Sci., 1936, 4, No. 10, 740-41. 

2 Bergman, H. F., Bot. G&z., 1921, 72, No« 2, 97-101 ; 
Bat. Gaz ., 1925, 79, No. 2, 222-23. 
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Cathode-Ray Oscillography. By J. T. 

MacGregor-Morris, m.t.e.e., and J. A. 

Henley, m.?o. (Eng). (Chapman and Hall, 

Ltd., London), 1936. Pp. xiii + 249 xvitli 

151 illustrations. Price 17 sli. (Ul. 

Prof. MaoGregor-Morris and his associates 
are known for their interest and work in 
cathode-ray oscillography ; it is appropriate 
that this book has been written by them. 
They give a brief history of the development- 
of the catliode-ray oscillograph from the 
time of Thomson and Braun up to date and 
describe the physical principles underlying 
its theory and performance. In Chapters 
•1 and 5, they examine in some detail the 
constructional features and performance- 
characteristics of a number of makes of 
(a) the cold cathode type (Rogowski, Finch, 
General Electric, Knoll, etc.), (b) the hot 
cathode gas-filled type (von Ardenne, Cossor, 
Ediswan, Standard Telephones and Cables, 
etc.), and (c) the hot cathode high vacuum 
type (von Ardenne, Ediswan, General Elec- 
tric, RCA, etc.). On page 94 is mentioned 
the ingenious Messner 200- lev. deflection 
chamber which does away with the potential 
divider. The mnlti- element Knoll oscillo- 
graph is very interesting. It is surprising 
to read about a 1000 volt cold cat-horle 
instrument (page 78). 

Chapter 6 contains an inadequate and 
almost superficial discussion on the auxiliary 
apparatus such as power supply, pumps, etc. 
In another edition this can either be omitted 
or rewritten adequately. The authors refer 
to the suggestion of Finch to measure accel- 
erating voltages by electron diffraction 
patterns. The discussion on time bases is 
useful and covers the ground fairly well. 
The beginner would have been helped by 
fuller data regarding complete circuits and 
their frequency ranges. 

The cold cathode oscillograph finds its 
chief uses in investigations on lightning 
discharges and travelling -waves, on power 
transmission lines and properties of insulating 
materials under impulsive voltages. The 
principal circuit arrangements for time sweep- 
ing, beam trapping and releasing, etc., are 
discussed in Chapter 9. The next one deals 
with a few important applications -of the hot- 
cathode instrument in different lines of 


work. The book closes with a brief outline 
of television transmission and reception. 

Containing much useful information 
gathered together from many scattered 
sources, the book will gain greatly if the 
next edition is revised thoroughly to be free 
from the considerable number of easily 
avoidable errors particularly in the important 
Chapters 2 and 3 dealing with the dynamics 
and the optics of the electron. Here are 
some that were noticed in going through the 
hook. 

It is more appropriate to write “ionisa- 
tion v for “excitation” (page 12, line 5). 
The velocity of the electron is not given by 

2 e V 

oAn but by the formula that- follows 

it (page 17). On pages 20, 21, 27, etc., 
the symbols V, <f>, E and e are used to 
denote electric potential sometimes in volts 
and sometimes in electrostatic units. There 
is a similar confusion in regard to e, the 
charge on the electron. The radius of 
curvature of the path of an electron is p on 
page 22 and r on page 27. On page 27, 
v cos at should be (v cos a)i. There appears 
to be no need for the word “ infinite ” on 
X>age 19, line 5. The reference to fig. 6(c) 
(page 32, line 6) should clearly be to 11(c) 
on page 29. The symbols in the first- lire 
on page 45 need correction. Considering the 
importance of Chapters 2 and 3, it will he 
useful to derive equations (11) and work 
out in more detail the lens equations, both 
magnetic and electrostatic. 

Fig. 20 referred to on page 91 should surely 
be fig. 48. Again three-quarters down page 
170, fig. 1 should be fig. 99. 

The printing is good and the illustrations 
excellent. 

R. E. 

Television Reception, Construction and 
Operation of a cathode-ray tube receiver 
for the reception of ultra short wave 
television broadcasting. By Manfred von 
Ardenne. Translated by O. S. Buckle, 
a.m.i.e.e. (Chapman and Hall, Ltd.. 
London), 1936. Pp. xv + 121 with 9(1 
illustrations. Price 10 sh. 6d. net. 

The author is well known in Germany and 
outside for his valuable contributions to radio 



Reviews 


393 


No. 7 1 
Jan. 1937 J 

technique, particularly in developing* _ the 
cathode-ray oscillogrph tube and television 
reception. The translation from German 
into English has been ably carried out by 
Mr. O. H. Puckle, him '■•elf a recognised British 
investigator in the field. A very useful 
feature’ to the television enthusiast in Great 
Britain is the inclusion of details of British 
television transmissions and of television 
apparatus of British make. Discussion is 
confined to technique and apparatus deve- 
loped by the author and by the translator. 

The book begins with a succinct statement 
of the essential technical aspects of television 
transmission such as wave-length, field- 
strength, wave-form, etc., and of reception 
requirements involving inevitably the use of 
the high vacuum cathode-ray tube with its 
associated circuits for time bases and syn- 
chronisation. The second chapter contains 
much interesting and useful information on 
the theory, details of construction * and per- 
formance of the high vacuum cathode-ray 
tube. This is followed by a discussion of the 
power supply to the oscillograph tube, time 
bases and their synchronisation with the 
transmission. The all vacuum tube time 
base circuit originated by Mr. Puckle and liis 
co-workers is also described. The circuit 
diagrams and data regarding components 
give all the necessary details to enable the 
constructor to build up his own apparatus. 
The effects of different line and picture 
frequencies are intriguing (pages 75-78). 

The chapter on amplitude filter to separate 
the synchronisation pulses emphasises the 
need for further experimental work. 

While the difficulties of the very low wave- 
lengths are common both to sound and picture- 
receiving equipment, the design and operation 
of the latter is governed by the need for 
uniform amplification over a frequency band 
width, not of 10 to 15 kilohertz, but of at 
least 1 megahertz. And the stage gain 
has to be of the order of 10 to 15 times to 
prevent self- oscillation and to keep down the-; 
cost. These considerations are dealt with 
in Chapters VII and VIII. 

The results of television reception with the 
equipment described in the book are sum- 
marised in the last chapter. 

This modest volume is packed with very 
useful and worthwhile information presented 
with admirable clarity and economy of 
words. There is much that is new,, and the 
detailed requirements of the technically 
minded amateur constructor are anticipated 
at every turn. The 'descriptions of intricate 


apparatus and of physical principles arc 
always lucid and accurate though without; the 
aid of mathematical treatment. The illus- 
trations are excellent and very well chosen. 

When a revised edition incorporating 
progress subsequent to 1935 will be brought 
out, the following will perhaps receive atten- 
tion. In Fig. 39 A , the resistances are bettor 
shown differently from the transformer wind- 
ings, say as in Fig. 39B. In Fig. 48, page 
CO, K t is not marked. On page 01, the 
term vigorously pointed out can be replaced 
by emphasised. On page 93, line 18, trans- 
mission would perhaps be more suitable than 
transmitter. 

R. E. 


Electronics and Electron Tubes. By 

E. D. McArthur. (John Wiley and Hons, 

New York ; Chapman and Hall, London), 

1930. Pp. viii + 173 with 89 figures. 

Price 12,$7i. (Ul. net. 

The study of electronics and of the applica- 
tions of electronic devices in daily life con- 
tinue to fascinate a growing number of people. 
The present work is by an active worker in 
the field in one of the national homes of 
electronics, the research laboratories of the 
General Electric Company of the U.H.A. 

The book begins naturally with a brief 
mention of the nature and properties of 
electrons, atoms and molecules and radiant 
energy ; the elements of the kinetic theory of 
gases and the phenomena of excitation and 
ionisation occupy the next chapter. The 
third is mainly concerned with thermionic 
emitters and emission and the associated 
phenomena ; photo-emission is touched upon. 
Space current characteristics of single and 
multi-grid vacuum tubes for continuous and 
varying voltages arc 4 taken up next. The 
latter topic is inadequately treated, consider- 
ing its importance. There arc 4 a few pages 
on A. B and 0 class amplifiers. Amongst 
the uses of vacuum tubes mentioned by the 
author, that for producing artificial lever 
for the treatment of certain diseases is of 
interest. 

Cathode-ray tubes, tubes for generating 
micro waves and high voltage high vacuum 
rectifier tubes are briefly discussed. The 
last chapter on the construction of electron 
tubes could well have been much more 
comprehensive, in view of lack of any litera- 
ture on the subject. 

The feature of the book is the survey 
of the physical action inside gas or vapour 
filled electronic tubes and their practical 



394 


Reviews 


applications for control and conversion of 
power. 

The simple and direct language and the 
absence of any mathematics (except for a 
few formulae) should enable even a compara- 
tively non-technical reader to follow the 
clear, and authoritative discussion of the 
basic ideas and principles underlying the 
main electronic phenomena and devices. 

The printing and get-up of the book are 
excellent, R. E. 


The Thermochemistry of Chemical Sub- 
stances. By F. Russell Bichowsky and 
Frederick T). Rossini. (New York : Rein- 
hold Publishing Corporation ; London : 
Chapman and Hall), 1936. Pp. 460. Price 
35 . 9 / 2 . 

The present book supplies an assembly 
of the tables of values for the heats of forma- 
tion of chemical substances. It is well 
known that Dr. Bichowsky collated all 
published data for the International Critical 
Tables. The present book is a complete 
revision and extension of that work. The 
table of data covering 150 pages deals with 
different elements in their atomic states as 
well as molecular formation. In the case of 
diatomic molecules the band spectra data 
for the lowest level as well as for other energy 
states have been supplied. For the majority 
of the polyatomic molecules forming different 
compounds the data being those derived 
from thermochemical investigations. In the 
case of the atoms the energy-states are 
derived from the tables of Bacher and 
G-oodsmith and Russel Saunder’s notation 
has been uniformly followed. Besides the 
tables there are 200 pages of texts furnishing 
explanations in support of the different 
values collected in the tables, giving full 
references for each of the investigations from 
which the data have been derived. There 
is further an alphabetical index of references 
of the different authors. This book thus is 
a great interest for workers in atomic and 
molecular physics. It had been difficult to 
secure the necessary data required in the 
investigations as the materials had been 
growing at such a rapid rate within recent 
times. 


Recent Advances in General Chemistry. 
By Dr. Samuel Glasstone. (J. and A. 
Churchill Ltd., London), 1936. Pp. vii 
+430. Price 155*. 

This book is a companion to the writer’s 
Recent Advances in Physical Chemistry and 
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is intended to bring before chemists the 
important developments in the borderland 
between physical chemistry, on the one hand, 
and inorganic or organic chemistry on the 
other”. 

The book is divided into nine chapters 
which present, respectively, developments in 
the following topics : atomic disintegration, 
statistical methods, ortho- and para-hydro- 
gen, deuterium and its compounds, electron 
diffraction by gases and vapours, solubility, 
the mechanism of reactions in solution, 
acid-base and salt catalysis, and simple 
organic free radicals. 

The mode of treatment employed is parti- 
cularly helpful to the graduate or post- 
graduate student. For instance, the chapter 
on Atomic Disintegration commences with 
an account of Rutherford’s work relating to 
emission of protons as a result of disintegra- 
tion by a-particles. The mechanism of 
disintegration, applicability of the laws of 
conservation of mass and energy, and the 
principle of energy levels are then presented 
in outline. This is followed by an account 
of the discovery of the neutron, its produc- 
tion, important properties and its employ- 
ment in disintegration experiments. Then 
follows a similar account with regard to the 
positron. The neutrino and the negative 
proton are very briefly touched upon. An 
account is then given of the work relating 
to disintegration by protons and deuterons 
and the results obtained are briefly dis- 
cussed. This is followed by a compre- 
hensive account regarding work on artificial 
radioactivity and the methods employed 
in chemical identification of unstable iso- 
topes. The use of neutrons as projectiles 
an 1 the types of disintegration produced by 
them are next mentioned in outline. Short 
discussions on nuclear stability, the trans- 
uranium elements and the applications of 
artificial radioactivity form the concluding 
topics of this chapter. 

Every chapter is written with due regard 
to the relative importance of the topics 
discussed and includes a fairly comprehensive 
list of references to original work. The 
book is written in language which is at 
once clear and concise. The printing and 
get-up is excellent. It can be heartily 
recommended for careful study by graduate 
and post-graduate students of chemistry 
and by professional chemists as well. 

K. R. K. 



Reviews 


395 


No. 7 1 
Jan. 1937 J 

Recent Advances in Physical Chemistry. 

By Samuel Glasstone, D.sc. (J. and A. 

Churchill Ltd., London), 1936. Third 

Edition. Pp. 477. Price 15s. 

The book includes the following chapters : 
— the Electronic Theory of Valency, the 
Parachor, Dipole Moments, Molecular Spectra, 
Homogeneous Gas Reactions, Photochemical 
Reactions, the Properties of Surfaces, Hetero- 
geneous Catalysis, and Strong Electrolytes. 
The subjects have been treated in an essen- 
tially non-inathematical form, so that 
students with ordinary mathematical equip- 
ment may grasp the significance of the 
advance in our knowledge of these subjects 
made in recent years. The references at the 
end of each chapter have been carefully 
selected, and will be helpful to those who 
intend to study the problems at first hand. 
A bold attempt has been made to give an 
elementary exposition of the principles of 
quantum mechanics in their application to 
problems of valency and molecular structure, 
but the reviewer has misgivings if such at- 
tempts can ever be made really successful. 

The book on the whole has however been 
very well written and deserves the popularity 
which it has already won among senior 
students of Chemistrv in Universities. 

J. C. G. 


Tungsten; a Treatise on its Metallurgy, 
Properties and Applications. By C. J. 
Smithells, D.sc. (Chapman and Hall, 
London), 1936. Pp. 272. Price 25 s. net. 
The first edition of this book was pub- 
lished in 1926, some twenty years after the 
granting of the first patent for the manu- 
facture of tungsten filaments. An enormous 
amount of work was carried out on tungsten 
during these twenty years ; in spite of that 
the. last ten years has brought a great 
increase in our knowledge of the properties 
of the metal and of its industrial applica- 
tions ; the second edition of this book is 
nearly twice the length of the first. 

The development of wireless transmission 
has stimulated work on thermionic emission, 
much, of which has been done with tungsten 
filaments, though they have now been 
replaced to some extent by more efficient 
sources. The most important of the new 
industrial applications of the metal lies 
probably in the development of the hard 
tungsten carbide cutting tools. In milling 
operations with these tools, the cutter 
speeds are three to four times higher and 
the table speeds two to three times faster 


than those used with high-speed steel 
cutters. The carbide has also been applied 
with outstanding success in the field of 
dies ; for example in the drawing of steel wire 
264 chilled iron dies were employed in a 
12-day period ; during the same period a 
tungsten carbide die drew 20 per cent, 
more wire and suffered no die enlargement. 
Sand blast nozzles fitted with carbide 
inserts have a life six hundred that of nozzles 
made from manganese steel. Important 
developments have also taken place in the 
production of non-ferrous tungsten alloys in 
which tungsten is a major constituent, and 
improvements have been effected in both 
the mechanical and magnetic properties of 
tungsten steels. 

The field of application has become so 
large that the author has obtained the 
co-operation of experts in the preparation 
of certain chapters of the book. The 
information given covers a wide field and 
the book can be regarded as a real contri- 
bution to metallurgical literature. 

T. S. W. 


Annual Review of Biochemistry. Vol. V, 

1936. Edited by James Murray Luck. 

(Stanford University P.O., California, 

U.S.A.). Bp* ix-f-640, Price § 5*00. 

The colossal task of bringing together in 
one volume the reviews of the progress of 
Biochemistry in the year 1935, has been 
accomplished in this annual publication, 
to whose periodic appearance research 
workers, the world o ver, eagerly look forward. 
This ably edited review comprises 26 sections 
each of which has been reviewed by authori- 
ties on a truly international basis, thus 
ensuring a publication not limited by 
regional considerations. This circumstance 
alone is compelling enough to bestow on 
this publication a place of respect and 
authority. 

An idea of the comprehensiveness of 
this publication can be obtained, when it is 
mentioned that citations to about 3,800 
papers from about 3,500 different workers 
are comprehended in it. It comprises 26 
sections, and reviews on soil microbiology, 
application of X-ray methods to the elu- 
cidation of the structure of compounds of 
biochemical interest and clinical application 
of biochemistry, subjects not treated in the 
earlier volume, have been included in it. 
The phenomenal output of research 
on vitamins has made it necessary to 
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review the work under the heads, the fat- 
soluble and water-solubJe vitamins. Among 
other departures, mention may be made of 
the addition of a separate section on the 
chemistry and metabolism of the compounds 
of phosphorus. The section on animal pig- 
ments w ill serve as a complement to the section 
on plant pigments which appeared in the 
previous volume. There are also other 
additions which will be welcomed. The 
section on permeability, alkaloids, chemical 
embryology and immunoehemistry which 
found a place in the earlier review, do not 
line! a place in the present volume. 

The review will undoubtedly stimulate and 
inspire further enquiry into the various 
problems dealt with. The contributors and 
the Editors have placed the readers under a 
deep debt of gratitude for placing in their 
hands a volume which they will find not 
merely valuable but indispensable. 


Experimental Enzyme Chemistry. By 
Henry Tauber. (Burgess Publishing 
Company. Minneapolis, Minn., U.S.A.), 
1936. Pp. v +118. 

This recent mimeographed publication by 
an active worker in the field of Enzyme 
Chemistry, will be warmly welcomed by bio- 
chemists, as it provides in a handy volume, 
useful notes on the more common enzymes. 
No attempt at completeness is made and 
the book is not intended to provide a compre- 
hensive review of all the recent researches on 
enzymes or to duplicate material already 
provided in the books readily available. 
The author has set himself the task of merely 
presenting in. a classified form, an account of 
the more recent advances and he has in a 
large measure succeeded in doing this. 

The book contains 11 chapters. The 
first furnishes some useful notes on the gene- 
ral aspects of enzyme actions. Subsequent 
chapters deal with the preparation and 
reactions of individual enzymes. Consider- 
able space is devoted to the discussion on the 
chemical nature of enzymes and it is pointed 
out that many enzymes are proteins. This 
should be expected from a worker belonging 
to the American School of Enzyme Chemists, 
who have succeeded in crystallising a number 
of enzymes, all of which happen to be proteins. 
It should, however, be recognised that this 


circumstance does not nullify the carrier 
theory, promulgated by Willstatter. Valid 
arguments have been provided to show that 
enzymes are not mere proteins. The value 
of a theory has to be judged by the extent 
to which it can provide convincing explana- 
tion for experimental observations, and 
judged from their standard the carrier theory 
has been extremely successful. It is 
surprising that while discussing the carrier 
theory which postulates that proteins are 
only exchangeable carriers of the active 
groups, replaceable by other colloids of high 
molecular weight, the author should have 
said ‘‘the active principle has never been 
isolated, and there is little hope that it ever 
will be *’ (page 13, italics , ours). It is not 
less surprising to find that the author 
considers that the attempts to separate 
proteins from the active portions of the 
enzymes, retarded the advancement of 
our knowledge of the chemical nature of 
enzymes ”. Few will agree with this view 
of the author. 

Any discussion on the merits of the rival 
theories should be considered out of place in 
a review. The reviewer is, however, tempted 
to point out that such arguments as those 
advanced by the author on page 13 “ gluta- 
thione acts in every respect like an enzyme. 

. . . .Then according to the carrier theory, the 
tripeptide would be only the carrier of the 
active principle do not carry conviction. 

The bibliography is the most valuable 
feature of the book. It is comprehensive and 
most of the references are to recent literature. 
Several citations are also given for reviews of 
recent researches on different enzymes. The 
book will be particularly valued for this 
feature. There are a few obvious errors, 
such for instance as that on page 112, where 
it is said that carboxylase acts on methyl 
glyoxal and acetaldehyde ; no mention has 
been made of glyoxalase. These and others 
will, we are confident, be eliminated in the 
next edition. We should also like to see 
more experimental details in a book entitled 
Experimental Enzyme Chemistry , so that the 
book may be useful in the laboratory. The 
present mimeographed edition should be 
viewed as a definite stage in its evolution 
into a more thorough and comprehensive 
laboratory manual. 
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S. R. Ranganathan, m.a., l.t., f.l.a.. 
University Librarian , Jfa/Zras. 


Guyton, De Morneau (1737-1816) 

T^E MORS BAIT GUYTON, a distinguished 
E' French chemist, famous as the father 
of the modern chemical nomenclature, was 
born on January 4, 1737, at Dijon. His father 
was a professor of law and in spite of his early 
manifestation of a remarkable aptitude for 
practical mechanics, he was admitted in the 
Law School of the University of Dijon in 
his sixteenth year. He practised law at 
Paris from 1L57 till 1761, when he was ap- 
pointed Advocate-General in the Parliament 
of Dijon, although he was only 24. He held 
this post till 17S2. Pie took part in politics 
and in military life till 1797, when he became 
the Director of the Polytechnic School, of 
which lie was one of the founders. During 
the period 1800 to 1814, he held the appoint- 
ment of the Master of Mint. 

A Good in Disguise 
The story of Guyton turning to chemistry 
savours of the Viswamitra-Vasishta episode. 
What turned his attention to the study of 
chemistry was a slighting remark which Prof. 
Cliardenon of Dijon made in reply to an 
observation of Guyton at the dose of a 
lecture on chemistry. Smarting under this 
insult, with “ practice for his master and 
melted crucibles and retorts for tutors", 
Guyton set. himself for a thorough, though 
private, study of chemistry until lie obtained 
such, a mastery over his subject as to draw 
from Prof. Cliardenon himself the public 
acknowledgment that he was " born to be 
an honour to chemistry 51 . 

His 0 o n tiu buttons to Chemistry 
In his Digressions acadcmiques , published 
in 1772, he set forth his views regarding 
phlogistan and crystallisation. One of his 
first successes was his process of disinfecting 
vitiated air by fuming with hydrochloric 
acid gas. This, he discovered in 1773. In 
1774, he succeeded in establishing a course 
of extension lectures at Dijon for the dis- 
semination of scientific knowledge and lie 
himself conducted the lectures in chemistry 
continuously for thirteen years. He next 
turned his attention to industrial chemistry. 
In 1778, he founded a saltpetre manufacture 
on scientific principles and in 1783 he estab- 
lished the first soda-works of France. In 
1794 he accompanied the French army into 


Belgium where he constructed a balloon and 
made a balloon ascent for military purposes. 

Chemical Nomenclature 
His chief fame justly rests on the pioneer- 
ing work he did in establishing a scientific 
nomenclature in chemistry, which has stood 
the test of time till to-day. The chemical 
nomenclature at that time in use had origin- 
ated with the medical chemists, and con- 
tained a multiplicity of unwieldy and un- 
meaning, and even absurd, terms. It bad 
answered tlie purposes of chemists tolerably 
well while the science -was in its infancy ; 
but the number of new substances brought 
into view bad of late years become so great, 
that the old names could not be applied to 
them without the utmost straining : and 
the chemical terms in use were so little 
systematic that it required a considerable 
stretch of memory to retain them. These 
evils were generally acknowledged and 
lamented, and various attempts had been made 
to correct them. Guyton's first unsuccessful 
attempt at nomenclature appeared in the 
issue for May 1782 of the Journal de physique. 
Being based on the phlogistan theory, which 
was then being exploded, it was violently 
criticised by Lavoisier, Berth ollet and other 
chemists of Paris. Thereupon, lie went to 
Paris to confer with them. After readjust- 
ing his views to the progressive school of 
chemistry at Paris, in conjunction with 
his once opponents he brought out in 1787, 
the Methodc d'une 'nomenclature chvmique , the 
principles of which were speedily adopted 
throughout Europe. This book and. the 
Elemens dc ehymie theorique ei praciiqne 
(8 V. .1778) made him so famous that he 
was invited to contribute the chemical part 
of the Encyclopedic methodique (1786-92). 

I-Iis Personality and His Honours 
In the earlier years, his aggressive attempts 
to extract due recognition for scientific 
pursuits induced an antagonistic attitude 
in the mind of the public who were as yet far 
from conceding to the prerogatives of science. 
They accused him of ;; presumptuously dis- 
arming the hand of the Supreme Being A 
Once when their exasperation led them to 
destroy the lightning conductors which 
Guyton had put up at the Academy Build- 
ings, the conductors could be saved from 
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vandalism onlv hv a tactful assertion by the in Lucca, should be of special interest to the 


Secretary of the Academy that “the astonish- 
ing virtue of the apparatus resided in the 
gilded point, which had purposely been sent 
from Rome by the Holy Father.” In spite of 
such early experiences, his life was crowned 
with honour and public recognition toward 
the end of his career. In 1798, he was 
made a member of the Institute. In 1803, he 
received the Cross of the Legion of Honour. 
In 1805, he was made an Officer of the same 
Order and in 1811, Napolean made him a 
Baron of the French Empire. 

He died at Paris on January 2, 1818, full of 
age and full of honours. 

Franchini, Pietro (1768-1837) 

piETRO FRANCHINI, the Italian priest 
and mathematician, was born on April 24, 
1768. at Partigliano, near Lucca, in Italy. 
Though ordained a priest, he was for some 
time professor of philosophy at Rome and 
for a long time professor of higher mathe- 
matics in various places but mostly at Lucca. 
He is reputed to have been a mathematician 
of considerable power, having written several 
works on the various branches of the subject 
and a number of papers of some originality 
on analysis. 

His Books 

His first book entitled Teorie delV analisi 
(3 Y.) was published in Rome in 1792 and a 
supplementary volume appeared two years 
later. His Trattato d ’ arithmetica and 
Memoria trigonometria came out at Lucca in 
1804 and 1808 respectively. Another con- 
siderable work in four volumes was published 
at Livorno in 1816 and 1817 under the title 
La scienza del calcolo. 1819 saw yet another 
book of his under the title Mementi di 
algebra. 

His Papers 

He published as many as sixteen learned 
papers in several Italian periodicals but chiefly 
in the Atti della academ . Lucchese. His 
first paper dated 1797 was Bur la resolution 
des equations d ’ un degre quel conque , while 
his last came out in 1835 under the title 
Di alcuni problemi c-elebri. 

History of Mathematics 

He also wrote three works on the history 
of mathematics, viz., (1) Beggio sulla storia 
mathematische (1S27) ; (2) La storia della 
algebre et de 1 suoi principali scrittori (1827) ; 
and (3) Disseriazione sulla storia mathematiea 
della antica nazione Indiana (1830). The 
last-mentioned book, which was published 


readers of Current Science. 

Franchini died at Lucca on January 26, 
1837. 

Macnish, Robert (1802-1837) 

R OBERT MACNISH, the short-lived 
Scottish physician, was horn in Glasgow 
on February 15, 1802. Medicine being the. 
hereditary profession of his family, lie 
obtained the M.O. degree of the University 
of Glasgow at the early age of eighteen. 
After a short practice at Caithness, 
he studied medicine at Paris for a year 
and eventually got his degree, of M.I). 
at Glasgow in 1.825. His research thesis, 
entitled The anatomy of drunkenness, was 
justly famous for its freshness and thorough- 
ness. It was published in 1827. It enjoyed 
wide popularity for a long time, the third 
edition coming out in 1859. 

Philosophy of Sleep 
For some years he diverted his pen to the 
production of a variety of literary pieces, of 
which the fantastic fiction M e'tcm p sychos is 
marks the high watermark. After a 
prolonged illness which kept him from any 
serious work in 1829 and 1830, he published 
towards the end of the latter year his best 
known and most important work The philo- 
sophy of sleep. It was reputed to have been 
“a clear, lively, and well arranged account of 
the phenomena”. About this time, he was 
greatly occupied with the epidemic of cholera 
and was one of the first to assert the contagi- 
ous character of the disease. 

Borderland of Psychology and 
Medicine 

During the few years of liis life that still 
remained, his interests definitely swerved to 
the borderland of psychology and medicine. 
His Introduction to phrenology in the form of 
question and answer came out in 1835. This 
book obtained great popularity, as many as 
ten thousand copies having been sold in 
a short time. In 1836 he edited Dr. Brig- 
ham's On the influence of mental cultivation 
and mental excitement on health. 

His Personality 

As a medical writer lie displayed the 
graphic powder of a delineator and as a man, 
he was one fc ' : who could not be known with- 
out being beloved ”. While engaged on the 
revision of his Introduction to phrenology 
for a second edition, the epidemic of influenza 
counted him as one of its tolls on January 
16, 1837. 


No. 7 1 
Jan. 1937 J 


Lightning Studies 


399 


Lightning Studies. 

By Anna McNeil ( Scotia , N. ¥.). 


OOIENTLSTS turn their attention to the entire 
^ realm of Nature with the hope of harnessing 
mighty forces and making- them subservient to 
man’s use. Lightning in itself may not be tamed, 
but its cause is known, its action studied, its 
effects may be averted insofar as they disturb 
electrical transmission lines, and man has made 
artificial lightning in the great laboratories of 
industry and has caused it to strike and shatter 
objects that have been designated for the purpose. 

It is estimated that an average of forty- four 
thousand thunderstorms takes place daily, the 
world over, and that the power of the lightning- 
dissipated in these storms is equal to 1,200,000 
kilowatts, or the glow of thirty million electric 
lamps of medium size. 


between parts of one cloud and another, become 
too great, there is a flash of lightning with the 
accompanying rumble or crash of thunder. On 
transmission lines the flash may cause a sudden 
rise to as high as four or five million volts. 

Lightning may pass from the earth to a cloud 
as well as from a cloud to the earth. When a 
tree is struck by lightning a current of great 
intensity is gathered up from the earth. It 
passes up the tree through the air and charges 



Lightning over Milwankee, Wisconsin, U.S.A. 




Lightning Observatory, top of building 42, General Electric Co., 
Pittsfield Works. 102 ft. above ground, equipped with periscope, 
dark room, camera platform, and other devices. First building 
of its kind erected solely for observation of natural Lightning. 


One of the great lightning investigators was a 
Hungarian named Lenard. The descending drops 
and rising spray of a waterfall gave him a clue 
to the nature of lightning. He found that small 
drops of water are blown upward just as thunder- 
heads are piled high by the wind. The small 
drops in the spray carry negative charges of 
electricity and large drops carry positive charges. 
He reasoned from this that the small drops of 
water that rise upward in a thunderhead are 
negatively charged while the larger drops that 
remain in the lower part of the cloud carry posh 
tive charges. The earth is charged negatively. 

When the difference between the charge of the 
upper and lower parts of the cloud ; between 
the lower part of the cloud and the earth ; or 


the cloud to the same potential as the earth. 
This explains why it is extremely dangerous to 
stanxd under a tree for shelter during a thunder- 
storm and why so many cattle are killed through 
being struck by lightning. 

Until recently it was believed that lightning 
never strikes twice in the same place — in fact, 
there is a time honored proverb to that effect. 
But lightning not only strikes twice, but as 
many as ten "times. This has been proved by a 
special type of camera in which the film is whirled 
past the lens at a faster speed than a mile a 
minute. There is a time scale along the length 
of the film so that readings in millionths of a 
second are possible. The ten re-current discharges 
from cloud to earth ; earth to cloud ; and so on. 
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alternately, occur in a fraction of a second, and 
at this inconceivable speed could not be detected 
by the human eye nor by an ordinary camera. 

Farmers have observed that their crops grow 
better after an electrical storm and have attri- 
buted the fact to the rainfall which is apt to be 
heavy at such a time. Lightning is really the 
responsible factor. Scientists in the great ferti- 
lizer plants are lately uncovering one of Nature’s 
age-long chemical secrets. Lightning produces 
one-hnndred-million tons of nitrogen over the 
earth’s surface every year, depositing it upon the 
soil to aid all growing things. A bolt of lightning- 
coming down through the air which is composed 
of approximately four-fifths nitrogen and one-fifth 
oxygen, breaks down the chemical constituency 
of the air and bestows fixed nitrogen upon the 
land as a boon to the farmer, at no cost. Lightn- 
ing thus serves a useful purpose and is a blessing 
in disguise, however terrifying its form. 

For years the G-eneral Electric Company has 
experimented with artificial lightning and has 
produced ten million volts in the laboratory. 
Recently an outdoor lightning observatory believed 
to be the only one of its kind in the world, has 
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been constructed 102 feet above ground, on the 
roof of the largest building of the Pittsfield, 
Massachusetts, General Electric plant.* 

The st range-looking structure is equipped with 
a periscope and a twelve-lens lightning recorder 
camera- Built largely of metal, it is grounded 
to the steel framework of the building on which 
it rests. It is coated with aluminum paint on the 
outside ; with flat black on the inside. It is 
fourteen feet in diameter, topped by an eight- 
inch crystal sphere. 

Lightning flashing in any direction within 
a radius of twenty miles is reflected on the silvery 
surface of the roof and thence in the crystal sphere 
and is made visible through the eyepiece of the 
periscope by a mirror set at an angle of 45 degrees, 
in its dark-walled tube. 

The camera is directly beneath the periscope 
platform. It is exposed to the weather when in 
use hut is protected with a curtain of compressed 
air. The compressed air is admitted into a 
perforated metal ring beneath which the camera 
is placed. The invisible curtain does not inter- 
fere with the taking of pictures and effectually 
keeps out all but the most severe downpour. 


RESEARCH ITEMS. 


Linear Diophantine Approximations.— 
Khintcliine (Math. Ann. J3., 113 , 398-415) has 
contributed an interesting article about the solution 
of the non-homogeneous n- dimensional [n > 1] 
diophantine approximation problem. The theo- 
rem of Kronecker, viz that given n irrational 

numbers 9 li d 2 > 9 n , then corresponding to 

every t > 1 we can find integers x, y l9 y n 

such that 

(1) xdi — yi [ < i = 1, 2, • • • n 

and 0 < [ x | ^ t n . Khintcliine considers the 
non-homogeneous case, i.e., when (1) is replaced 

by (2) [ x9z — a/ — yi [ < ~, where a/’s are 

given real numbers. It is well known even in 
case n — 1, this problem is not solvable if the 
restriction on x is the same as above (or even 
when t n is replaced by C t n ). It was recognised 
by the author long ago that the theorem would 
only be true with some restriction on the irra- 
tional number 9. Ten years ago he found out 
the condition in case n = 1. The condition 
expressed' in terms of continued-fractions is that 
the quotients of the continued-fraction-develop- 
ment of 9 were bounded. It should be observed 
that if the contrary is true then the homogeneous 
problem for 9 is solvable with much less "restric- 
tion on x. [i.e., x = o(t) instead of x = 0(f).] 
The theorem he proves is the generalisation of 
this to higher dimensions. It should also be 
noted that generalisations of diophantine approxi- 
mations to higher dimensions is often impossible 
or extremely complicated. As the author ob- 
serves that the inequalities | x9 — y — a [ < • € 

\ f 5 x 

is solvable for a sequence of values of x , and the 
analogue of this in the case of higher dimensions 
not being true. The extremely interesting result 


that he proves is the following : 

Let 9i, 9>, 9 U be real numbers. The 

necessary and sufficient condition in order that a 
positive constant A exists satisfying the condition 

o < x < A t n \ x9i — yi — a/ 1 < -• i = 1, 2, • • - n 

for all t ^ 1, is that there should exist another 
constant a (both the constants dej^end on the 
9's such that the inequalities 

o < x < At n | xdi — Vi ] < y does not possess a 

solution for any integral t. 

The necessity of this follows easily by a method 
analogous to the one-dimensional case. The proof 
of sufficiency is extremely intricate. 

K. V. I. 


A Very Accurate Test of Coulomb’s 
Law of Force between Charges.— Taking 
Coulomb’s law of the force between two 

rrrr / 

charges to be given by F — ~ 7r ±lj" ^ a,xwe ^ 

showed that q < 1/21600. This' result quoted 
m all text-books gives the limit of accuracy 
of the inverse square law as determined by 
Maxwell and we have had to be satisfied with 
it till to-day. Now S. J. Plimpton and W. F. 
Lawton (Phys. Rev., 193(5, 50 , .1066) report 

experiments which prove that the exponent of r 
in the law of force differs from 2 by less than 1 
part in 10 9 . The electrostatic method of M axwell 
and Cavendish was replaced by a quasi -static 
method in order to eliminate stray effects due to 
spontaneous ionization and contact potentials. 
The principle however is the same : A spherical 
an? condenser consisting of two concentric insu- 
lated globes is employed. The upper globe lias a 
small hole closed by a lid which has a projection 
making contact between the two globes. The 
outer globe is first charged to a high potential, 
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V, the lid is then removed by means of a silk 
tli read and the outer shell being now earthed, 
the inner globe is tested for charge. If the 

inner shell has a potential less than v, q < ~ F(a,b) 

where F(a, b) is a quantity depending on the radii 
a , b of the spheres. In the present experiment 
the authors employed a galvanometer having a 
frequency of two cycles per second as the detector 
and placed it inside the inner globe so as to do 
away with contacts. The frequency was chosen 
low so as to eliminate induction effects. The 
outer sphere was charged to more than 3000 volts 
by means of a sinusoidal E.M.F. of 2 cycles per 
second produced by a “ condenser generator 
Since the galvanometer was thus used as a 
resonance instrument, the electromagnetic induc- 
tion effects were not of any consequence and on 
account of the low frequency the fluctuations due 
to them were below the variations due to Brownian 
motion. The galvanometer was operated by a 
five stage resistance-capacity coupled amplifier 
designed for a frequency of about 2 c.p.s. and 
was observed through a conducting window in 
the outer sphere. In this way it was found that 
v — 10~° volt could be easily measured but there 
was no such potential shown by the galvanometer 
when the outer shell was charged. Hence the 
authors conclude that since F(«, b) was 0*169 and 
V > 3000 volts and v = 10 “ G volt, q < 2 X 10 “ 9 . 


A Mass-Spectrographic Study of the Isotopes 
of Argon, Potassium, Rubidium, Zinc, and 
Cadmium.— The isotopic analysis of K and Rb is 
important on account of its bearing on the problem 
of the' radioactivity of these elements. Regarding A, 
Zn and Cd there is some discrepancy between 
different workers ; particularly in Zn and Cd 
Stenvinkel and Svcnsson have reported the 
existence of some isotopes, viz., Zn 03 and Zn G5 and 
Cd lls from a study of the band spectra of ZnH 
and CdIT, while Aston does not obtain these 
isotopes. Now Alfred O. Nier has given the results 
of an investigation employing a mass-spectro- 
graph of high resolving power (Phys. Rev., 1936, 
50, 1041). His findings are : 

A. A 40 , A 36 and A 33 are present. A 40 /A 30 — 325 
± 4 and A 36 / A 33 = 5-10 ± 0*07. 

K. Tv 39 , Iv 41 and Iv 40 exist. Iv 30 /K 41 — 13*96 
± 0-1 and K 10 /K 39 = ^ ± 10%. 

Rb. Rb 85 and Rb S7 were found. 

Rb SG /Rb s7 = 2*68 ± 0*02. 

Zn. Mass Number : 64 66 67 68 70 

Percentage : 50 • 9 27 • 3 3-9 17*4 0*5 

Zn G5 and Zn 63 were not found. 

Cd. Mass Number : 

116 115 114 113 112 111 110 108 106 

Percentage : 

7*3 0 28*0 12*3 24*2 13*0 12*8 1*0 1*4 

Cd 115 found by Aston is not confirmed and 
Cd 118 was not observed. Making use of the iso- 
topic constitution of K found by him the author 
concludes that K 40 is the isotope responsible for 
the radioactivity of potassium, changing into 
Ca 40 . In the case of Rubidium he considers that 
Rb 87 is the active isotope changing into Sr 87 , 
although the possibility of Rb 85 being the active 
isotope is not entirely ruled out. 


A Synthesis of Thiochrome. — Todd, Bergel, 
Framkel-Conrat, and Jacob have recently de- 
scribed (J. C. S., 1936, 1601) a synthesis of. thio- 
chrome (I), a yellow basic substance . which is 
present in yeast, and which can be obtained from 
aneurin (Vitamin B x ) by oxidation with potassium 
ferri cyanide in alkaline solution. ( Cf . Peters, 
Current Science , 1936, 5, 209.) Condensation of 
acetamidine with ethyl formylsuccinate gave 
ethyl 4 -hydroxy-2 -methylpyrimidine-5- acetate , from 
which by Curtius degradation 4-hydroxy-5-amino- 
methyl-2-methylpyrimidine was obtained ; this 
yielded 4z-hy dr oxy-o- hydroxy mdhyl-2-methylp yri- 
midine with nitrous acid ; the corresponding 
c/?7oro-compound (II) was then obtained with 
ph osphorvl chloride. 2- Amino-4-methyl-5-)3-hydro- 
xyethylthi azole (Ilia or III b) was synthesised 
from methyl a-chloro-y-hydroxypropyl ketone and 
thiourea. Thiochrome was isolated from the 
resin obtained on heating a mixture of (II) and 
(III) at 110° for a short time. 



(II) (Ilia) 

/ s \ 

UN = C C CHo-CHoQH 


HN CMe 

(III*) 

T. S. W. 


Spermatogenesis of Betta splendens . — Fishes 
do not form such advantageous objects for germ- 
cell study as Amphibians do but Betta sj)lendens , 
which has very few chromosomes for a Teleost 
and whose germ-cell elements are fairly large, 
offers good material. N. L. Bennington (J. 
Morph., 1936, 60, No. 1, December.'" p. 103) 
has studied the germ-cell origin and spermato- 
genesis in this animal. The following are his 
main observations : Residual spermatogonia larger 
than the normal spermatogonia persist along the 
walls of the lobules of the testis and give rise 
periodically to primary spermatogonia. The 
diploid chromosome number is 42, two of which 
are supposed to be sex chromosomes. During the 
division of the primary spermatocyte, the sex 
chromosome lags behind on the spindle. It is 
concluded that Betta is a form where the sex 
chromosomes are not very greatly differentiated 
from the autosomes. But no genetic evidence for 
the sex chromosomes is offered in the animal. 
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Growth and Division in Specialised Tissues. — 

Interesting data are afforded by A. Cohen and 
N. J. Berrill ( J . Morph., December 1936, 60, 
No. 1, 243) on the methods of growth and 
division in specialised tissues in vertebrates. In 
the notochord for instance, it is only the non- 
vacuolated cells at the posterior tip and the 
periphery that divide. Vacuolated cells never 
divide. In the retina it is only the non-specialised 
cells occurring at the periphery that undergo 
division. The specialisation which progresses 
from the periphery to the centre marks the end 
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of all cell division. The cells of the gut epithelium 
also divide by mitosis but during division a round 
shape is assumed by the cells and all functional 
activity stops. Fully formed cartilage cells 
divide both by mitosis as well as amitosis. It 
is concluded that the ability of functional carti- 
lage cells and cells of the gut epithelium to divide 
is due to their comparatively simple structural 
differentiation as opposed to notochordal and 
retinal cells where specialisation has been carried 
so far that division is impossible. 


SCIENCE NOTES. 


Royal Asiatic Society of Bengal. — At the 
ordinary monthly meeting, held on the 1th January, 
an important contribution on the Alimentary Canal 
of Epilachna Inclica (Coccinellid r e : Coleoptera ), 
tcith a discussion on the Activities of the Mid-gut 
Epithelium , was read by S. Pradhan. — ‘On a 
comparative study of the alimentary canals of 
carnivorous and herbivorous beetles of the family 
Coceinellidse (Coleoptera), it was seen that there 
were a large number of both structural and 
physiological peculiarities in the case of Epilachna 
Jndica which are important from the view-point 
of digestion among insects in general. The 
alimentary canal of another species of Epilachna , 
i.e ., 7?. Corrupta , has already been described by 
two American workers, Potts (1927) and Burgess 
(1932), but their accounts have differed from 
each other. In this paper the author has pre- 
sented the results of his investigations on 
E. Jndica .” 

At the same meeting Messrs. Narendra Chandra 
Vedantatirtha ( Calcutta ) and Maulvi Shamsuddin 
Ahmad {Calcutta), were balloted for as ordinary 
members. 

* * * 

The Second Annual Meeting of the Indian 
Academy of Sciences, was held on the 11th, 12th 
and 13th January 1937, Rajasabhabhushana 
Sir C. V. Raman, Kt., F.R.S., N.L., presiding. The 
Inaugural ceremony w T as held at Sir Puttanna- 
chetty Town Hall on the 11th, when Mr. S. G. 
Forbes delivered an address. Two public 
lectures were arranged during the session one on 
the 11th by Sir C. V. Raman on ‘Recent Advances 
in Astronomy and Astrophysics 5 (illustrated by 
lantern slides) and the other on the 12th by 
Prof. K. S. Krishnan on ‘The Approach to the 
Absolute Zero of Temperature’. 

Thirty papers under Section A and seven under 
Section *B, were communicated for the Scientific 
meeting. 

A visit was arranged on the 13th instant to the 
Tobacco Factory, Cleveland Town. The visitors 
were shown round by the management, and the 
several processes from the tobacco to the finished 
product ready for the market, were explained. 

The following scientists have been elected 
Honorary Fellows of the Academy. 

(1) Prof. Max Born; (2) Sir Henry Dale; 
(3) Dr. Irving Langmuir ; (4) Prof. P. Niggli ; 
(5) Prof. R. W. Wood. 


British Association. — The Annual Meeting of 
the British Association will be held next year 
in Nottingham on September 1-8 under the 
presidency of Sir Edward Poulton. The following 
sectional presidents have been appointed. — Sec- 
tion A (Mathematical and Physical Sciences), 
Dr. G. W. 0. Kaye ; B (Chemistry), Dr. F. L. 
Pyman; C (Geology), Prof. L. J. Wills ; D (Zoology), 
Prof. F. A. E. Crew ; E (Geography), Prof. 0. B. 
Fawcett ; F (Economics), Prof. P. Sargant 
Florence ; G (Engineering), Sir Alexander Gibb ; 
H (Anthropology), Dr. J. II. Hutton; I (Physio- 
logy), Dr. E. P. Poulton ; J (Psychology), Dr. Mary 
Collins ; Iv (Botany), Prof. E. J. Salisbury ; L 
(Education), Mr. II. G. Wells; M (Agriculture), 
Mr. J. M. Caie. —Nature, 138, No. 3502, 1001 . 

* * * 

The Effect of Annealing Procedure on 
the Tensile Properties of Arsenical Copper 
Bar. By E. F. G. Gilmore. — {Bulletins of Indian 
Industrial Research , 1936, No. 3). — This paper gives 
the results obtained in a series of tests carried out 
with a view to ascertain the effects of ( a ) annealing 
temperature and conditions, (h) period of 
annealing under constant conditions, (c) size of 
test pieces, upon the. tensile properties. 

A short description is given of the construction 
of the annealing furnace through which either 
steam or nitrogen could be passed continuously. 
The preparation of the test pieces tind their 
characteristics are also described. 

It was found that constant conditions of 
annealing were obtained by heating for not 
less than 60 minutes at 750° and for 120 minutes 
at 650°. Longer periods of annealing had no 
effect on the process. Further, the properties of 
the specimens annealed at the lower temperature 
were more satisfactory. No differences in the 
tenslie stress were observed in the experiments 
employing steam or nitrogen, but the specimens 
heated in steam remained comparatively bright 
while those heated in nitrogen were tarnished 
a dull brown. The steam method is therefore 
recommended for general practice. K. R. Iv. 

* * * 

Report of the Forest Products Research 
Board for the year 1935. (His Majesty’s 
Stationery Office. Price 2s.) — The work described 
includes investigations on the physical, seasoning 
and fire-resistant properties and the working 
qualities of timbers, both home-grown and 
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imported, as well as on their chemical composition, 
durability and preservative treatment. The value 
of the work can be gauged by the increasing use 
made of it by industry, which is also described 
in the Report. The Report cannot fail to be of 
interest to all those concerned in any form with 
timber. 

4 * * 

Lightweight Concrete Aggregates. — (His 
Majesty’s Stationery Office. Price 4cL) — There 
is a considerable demand for lightweight 
concrete aggregates in building. This Bulletin 
describes the various materials — pumice, furnace 
clinker, coke breeze, lightweight slag, expanded 
clays, shales and slate — that are at present 
available for this purpose. The properties of the 
concretes made with these aggregates are indi- 
cated, and recommendations are given with regard 
to special points to be considered in specifying 
concrete mixes of lightweight aggregates for 
various uses. 

:|: * * 

Corrosion of the Tin-Plate Container by 
Food Products. — (His Majesty’s Stationery 
Office. Price Is.) — The corrosion of the tin-plate 
container by food products is still the basic 
problem of the canning industry. 

Considerable practical progress has been made 
since 1931, and it now seems likely that the prob- 
lem will eventually be solved by the improvement 
of lacquers and methods of lacquering ; but this 
is not yet certain. It is therefore hoped that this 
second report, which describes experiments that 
throw further light on the factors involved in 
the corrosion of tin-plate and discusses the appli- 
cation of the results in commercial practice, 
will be of assistance to the industry. It is also 
hoped that it may be of interest to those who are 
concerned with the wider problem of corrosion 
in general. 

* * 

Under the auspices of the National Geographic 
Society and the Smithsonian Institution, an expedi- 
tion bound for the Jungles of Sumatra, has been 
organised to “ bring back alive ” wild animals of 
the “Far East 55 and to collect geographic and 
natural history information and photographs. 
The animals brought back will go to enrich 
the collection in Washington’s famous Zoo. 
Dr. William M. Mann, Director of the National 
Zoological Park, will lead the expedition. 

Accompanying Dr. Mann will be Mrs. Mann ; 
a member of the National Geographic Society’s 
photographic staff, and Roy Jenier and Malcolm 
Davis of the Zoo staff. The party will sail 
from Seattle, and after brief pauses in Japan, the 
Philippines and Singapore, will establish head- 
quarters at some place on the Netherlands island 
of Sumatra, near the sea and in easy reach of 
“wild country”. In the expedition’s baggage 
will be a number of special “ mercy traps ” and 
a few special cases in which to carry small, deli- 
cate creatures. The heavy traps and cages 
needed for the larger jungle beast will be built in 
the held. 

The region to be visited is at present onlv 
poorly represented by animals in the National 
Zoological Park. Dr. Mann feels, he will confer 
with game officials and naturalists in the coun- 


tries to he visited, and will collect whatever ho 
can of the missing specimens. Mammals, reptiles, 
birds, and a few fishes will be the primary objects 
of the collectors, but in spare time, Dr. Mann 
hopes also to collect insects and even a few botani- 
cal specimens. 

After the work is completed in Sumatra, the 
expedition expects to visit the Netherlands island 
of Ceram, almost 2,000 miles to the east, anti 
possibly some of the East Indies islands not under 
Netherlands Jurisdiction. Before starting home, 
the party will also visit Bangkok, Siam. 

* * i\i 

Announcements. 

Journal of the Bombay Natural History 
Society. — The Honorary Secretary announces that 
with effect from 1 st January 1937, a uniform rate of 
Rs. 5 per copy has been fixed for all back numbers 
of the Journal from Vol. I to Vol. 35 inclusive. 
Intending purchasers may apply to the Honorary 
Secretary, Bombay Natural History Society, (>, 
Appollo Street, Bombay (India.). 

5jc jjc 5|C 

Under the chairmanship of Gustave Fas sin, of 
the Bausch and Lomb Scientific Bureau, Rochester, 
New York, a committee has been appointed to 
seeui'e and arrange exhibits for the first Inter- 
national Exhibition o£ Applied and Scientific 
Photography ever held in the United States. 

According to plans revealed by Mr. Fassin and 
Rowland S. Potter, National Chairman of the 
Scientific and Technical Section of the Photo - 
graphic Society of America and President of the 
local section of the Society, which is sponsoring 
the exhibition, the exhibition will be held in 
the Rundell Memorial Building at Rochester, 
New York, in March 1937. " This now and 
beautiful civic building has exceptional facilities 
for showing both pictures and apparatus. 

Scientists all over the world are being contacted 
in an endeavour to make the exhibition fully 
representative of the many fields of applied and 
scientific photography. Scientists in any of the 
following fields are invited to send exhibits to 
the heads of the sections listed below, or to 
C. B. Neblette, Secretary of the Scientific Section 
at Rochester, who will supply entry blanks. 

Dr. Walter Clark — Astronomy, meteorology, 
light sensitive substances. 

Mr. Gustave Fassin — Photomicrography, micro- 
photography, metallography. 

Dr. Brian O’Brien and Hr. Walter Clark— 
X-Ray Spect-rography. 

Dr. T. R . Wilkins — Cosmic ray photography and 
theoretical physics. 

Mr. C. B. Neblette — Press photography. 

Mr. Glenn Matthews — High speed photography. 

Mr. Rowland S. Potter and Mr. John W. Me- 
Farlane — Technique of color photography. 

Mr. John W. McFarlane — Photography * by 
invisible radiation. 

Mr. Glenn Matthews — Aerial photography. 

Secretary , C. B. Neblette, F. R. P. S., Rochester 
Athenaeum and Mechanics Institute, 
Rochester, Ne/w York , 
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“The Philippine Agriculturist,” Vol. XXV, 
No. 7, December 1936. 

“Journal of the Royal Society of Arts,” 
Vol. LXXXIV, Nos. 4383-4388. 

“The Calcutta Review, ” Vol. 61, No. 3, 
December 1936. 

“Chemical Age,” Vol. 35, Nos. 908-912. 

“Journal of Chemical Physics,” Vol. 4, No. 12, 
December 1936. 

“Berichte der Deutschen Chemischen Gesells- 
chaft,” Vol. 69, No. 12, 

“Russian Journal of General Chemistry,” 
Vol. VI, No. 9. 

“Journal de Chimie Physique,” Vol. 33, No. 11. 

“Experimental Station Record,” Vol. 75, No. 5, 
November 1936. 

“Transactions of the Faraday Society,” 
Vol. XXXII, Part 12, December 1936. 

“Indian Forester,” Vol. LNIII, No. 1, January 
1937. 

“Indian Forest Records,” Vol. II, No. 1, 
Entomology : A Survey of the Damage to Teak 
Timber by the Beehole Borer, throughout the 
Main Teak-bearing Forests of Burma. 

“Forschungen und Fortschritte, ” Vol. 12, 
Nos. 34, 35/36. 

Government of India Publications : — 

“Monthly statistics of production of certain 
selected industries of India” (Department 
of Commercial Intelligence and Statistics). 
No. 6, September 1936. 

“The New Statistical Tables Based upon 
Fisher’s t.” By M. Vaidyanathan, Bulletin 
No. 13. 

“Indian Trade Journal,” Vol. CNNNIII, 
Nos. 1590-1594. 

“Annual Report of the Public Health Com- 


missioner for 1934,” with the Government 
of India Vol. I. 

“Marriage Hygiene,” Vol. Ill, No. 2, November 
1936. 

“Scripta Mathematica, ” Vol. IV, No. 2, April 
1936. 

“Journal of the Indian Mathematical Society, ” 
Vol. II, No. 4, 1936. 

“The Calcutta Medical Journal,” Vol. 31, No. 6. 
December 1936. 

“Medico-Surgical Suggestions,” Vol. 5, No. 12, 
December 1936. 

“Review of Applied Mycology,” Vol. 15, No. 11, 
November 1936. 

“Carnegie Institution of Washington, News 
Service Bulletin,” Vol. IV, No. 9. 

“Report of the Fuel Research Board for the 
year ended 31st March 1936.” 

“Annual Report on the Working of the Tea 
Districts Emigrant Labour Act (XXII of 1932) 
for the year ending 30th September 1935.” 

“Agriculture and Animal Husbandry in India”, 
1933-34 and 1934-35, Part I, ‘Crop Production.’ 

“Zoologisch Botanischen Gesellschaft in Wien”, 
Bands— LXXIII, LXXIV/LXXV, LXXVI, 
Hefts 1-4, LNXVII, Hefts 1-4, LXXVIII, 
Hefts 1-4, LXXIX, Hefts 1-4, LXXX, 
Hefts 3-4, LXXXI, Hefts 1-4, LXXXII, 
Hefts 1-4, LXXXIII, Hefts 1-4, 
LXXXIV, Hefts 1-4. 

“Journal of the Bombay Natural History 
Society,” Vol. 39, No. 1. 

“Nature,” Vol. 138, Nos. 3499-3503. 

“ Journal of Nutrition,” Vol. 12, No. 5, November 
1936. 

“Canadian Journal of Research,” Vol. 14, 
Nos. 10 and 11. 

“Science and Culture,” Vol. II, Nos. 6 and 7. 

“Lingnan Science Journal,” Vol. 15, No. 4, 
November 1936. 

“ Scientific American,” Vol. 155, No. 6 ; Vol. 156, 
No. 1. 

Catalogues: 

“Monthly list of books on Natural History and 
Science,” December 1936. (Messrs. Wheldon and 
Wesley, Ltd., London.) 


ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 

December 1936. SECTION A. — M. Born and 
N. S. N. Nath : The Neutrino Theory of Light. — II. 
Ch. V. Jog a Rao : An Optical Investigation of Some 
Indian Oils. Ill . — Intensity of the Scattered 
Light . — The light scattered by the the oils has a 
a genuine molecular origin, and is subject to the 
usual laws of molecular scattering in dense media. 
H. Gupta : On a Conjecture of Ramanujan. 
P. SURYAPRAIvASA RAO AND T. R. SESHADRI : 
Reactivity of the Double Bonds in Coumarins and 
Related- a-/3 Unsaturated Carbonyl Compounds. 
Part III. — Action of Mercuric Acetate on Coumari- 
nic and Coumaric Acids and Esters. M. K. 
Paranjpe : The Convection and Variation of 
Temperature near to a Hot Surface. Part II. 
Applications of Interferometry to the Measurements 
of Temperatures and Temperature Gradients Very 
close to a Hot Surface . — Details of method and 


various precautions to be taken are discussed. 
S. Chowla : On a Relation between Two Conjectures 
of the Theory of Numbers. I. Chowla : The 
Number of Solutions of a Congruence in Two 
Variables. S. Rama Swamy : The Structure of 
Thin Metallic Films. — The structures have been 
studied by electron diffraction, and evidence 
has been obtained for the existence of gold and 
silver in the amorphous state. R. S. Krishna n : 
X-Ray Diffraction and Electrolytic Dissociation . — 
Sulphuric Acid and Sulphates. The change in 
the character of the halo with progressive dilution 
of pure sulphuric acid is followed. B. Y. Oke : 
Lattice-Theory of Alkaline Earth Carbonates. 
Part IV. — Elasticity Constants of Calcite. K. L. 
Ramaswamy : Refractive Indices and Dispersio-ns 
of Gases and Vapours . Substituted Methanes and 
Ethane , Cyclopropane , Ethylene Ocdde , and 
Benzene. M. A. Govinda Rau : The Dipole 
Moment and Structure of Pyrones. — 2 , 6 Dimethyl - 
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y-Pyrone, Xanthone , and Coumarin. The observed 
moments are explained on the basis of the various 
excited and unexcited states in resonance. 

December 1936. SECTION B.— L. A. Krishna 
Iyer : The Primitive Culture of Travancore. 
M. A. H. Qadri : Male Genitalia of Mallophaga 
Infesting North-Indian Birds . — The Male Genitalia 
of some, of the important forms belonging to 
Amblycera and Ischnoeera have been described. 
Prakash Chandra Joshi : Some Phases of the Life- 
History of Two Tibetan Caryophyllacece — Arenaria 
musciformis Wall and Thylacospermum rupi- 
fragum Schrenfc . — The available stages in the 
development of the male and female gametophytes 
of the two plants and the structure of the seed 
of the latter have been described. Beni Charan 
Mahendra : A Case of Polymely in the Indian 
Bull-Frog Rana tigrina Baud . — A complete des- 
cription of the external features of the specimen 
has been provided together with an account of 
the correlated abnormalities in the muscular, 
skeletal and nervous systems. L. A. Krishna 
Iyer : Anthropom.etry of the Primitive Tribes of 
Travancore . — Additional evidence is provided for 
the existence of a Negrito strain in the aboriginal 
population of South India. 

The National Academy of Sciences, India: 

December 21, 1936. — R. N. Ghosh : On a Simple 
Derivation of Stresses in a Moving Fluid. L. S. 


Mathur : Infra-red Absorption Spectrum of Tin- 
di-iodide. L. S. Mathur : Determination of 
Latent Heats of Vapourisation of the Selenides of 
Cadmium and Mercury and Telluride of Zinc from 
the Absorption Spectra of Their Vapours. B. N. 
Sin* t < : The Prevention of Rots in Tomatoes with 
Esj 'il Reference to the Mould's Attack. 

^alcutta Mathematical Society: 

December 20, 1936. — N. N. Ghosh : A Note on 
the Solution of a System of Linear Equations. 
S. Ghosh : On Some Two-Dimeyisional Problems of 
Elasticity. M. de Duffahel : Sur Certains 
Systemes d'Equations dux Differences Totales. 
M. de Duffahel : Sur la Generalisation da 
Problems de Dirichlet et sa Solubilite. 

Meteorological Office Colloquium, Poona: 

November 3, 1936.-Dr. K. J. Kabraji.— “The 
condensation of water in the atmosphere ” [based 
on Bennett’s paper on the subject ( Q . J. Roy. Met. 
Soc ., 1934) and on cognate researches of 

H. Kohler]. 

November 10,1936. Dr. L. A. Ramdas. — “Some 
problems of solar and atmospheric radiation.” 

November 24, 1936. Dr. S. K. Pramanik. — 

“Bergeron’s paper on the physics of cloud and 
precipitation. ” 


UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


Benares Hindu University: 

Annual Meeting of the Court . — 

At the Annual Meeting of the Court held last 
month the following office-bearers were elected : — 
Chancellor : Major-General His Highness Maha- 
rajadhiraj Raj-Rajeshwar Narendra-Shiromani 
Maharaja Shri Sir Ganga Singhji Bahadur, G.c.s.L, 
G.C.I.E., G.C.V.O., G.B.E., K.C.B., LL.D., A.D.C., 

Maharaja of Bikaner. Pro-Chancellors : (I) Major 
TIis Highness Raj-Rajeshwar Sir limed Singh 
Bahadur, g.c.i.e., k.c.s.l, k.c.v.o., Maharaja of 
Jodhpur. (2) His Highness Maharaja Sir Aditya 
Narain Singh, k.c.s.i., Maharaja of Benares. 
Pro-Vice-Chancellor : Raja Jwala Prasad, B.A., 
c.E., m.t.k. (India). Treasurer: Rai Govincl 
Ohand, m.a., m.l.c. 

Faculties . — 

At the Annual Meeting of the Faculties the 
following Deans were elected : — 

Faculty of Arts : Prof. Gurmukh N. Singh, M.sc. 
(London), Bar-at-Law. Faculty of Science : Prof. 
P. K. Dutt, M.A. (Cantab.). Faculty of Technology : 
Dr. N. N. Godbole, b.sc., m.a., Ph.D. (Berlin). 
Faculty of Law : The Rt. Hon’ble Dr. Sir Tej 
Bahadur Sapru, Kt., p.c., ll.d. Faculty of 
Oriental Learning : Mahamahopadhyaya Pandit 
Pramathnath Tarkbhushan. Faculty of Ayur- 
veda : Mahamahopadhyaya Kaviraj Dr. Gananath 
Sen, m.a., M.D., l.m.s. Faculty of Theology : 
Pandit Vidyadhar Gour. 

Research . — - 

Pandit Raj Bali Pandey, m.a., a research 
scholar, submitted a thesis on the Origin , Signifi- 
cance and History of Hindu Sanskaras which was 


sent for valuation to three external examiners — 
Prof. A. B„ Keith, Dr. Ganganath Jha and 
Mr. P. V. Kane. The reports of the examiners being 
unanimously favourable, the Faculty of Arts 
recommended to the Senate that the Degree of 
Doctor of Letters be conferred on Pandit Rai Bali 
Pandey. 

The University has vigorously pursued the 
policy of undertaking research work related to 
the industrial needs of the country. Out of nine 
prizes awarded by the Industrial Research Council 
of the Government of India the University secured 
three prizes — the second, the third and the fifth. 
The second prize was awarded to Dr. V. S. Dubey, 
d.sc. (London), and Prof. M. B. Pane, m.a., for 
working out a process for the manufacture of 
sulphuric acid from Gypsum. The third prize 
was won by Dr. V. S. Dubey and Mr. P. N. 
Agrawal, m.sc., for their work on the substitution of 
soda ash by an Indian rock in glass manufacture. 
The fifth prize was awarded to Mr. Sadgopal, M.sc., 
for his valuable work on the aromatic resources of 
India. 


University of Mysore: 

1 . Examinations . — 

The Pre-Medical, (I) M.B.B.S. and (II) M.B.B.S. 
examinations were held in December 1936. 

2. Extension Lectures . — 

The following extension lectures in Kannada 
were delivered : — 

(a) Mr. II. K. Ramiengar, m.a., Assistant 
Director of Industries and Commerce, Bangalore, 
on “Village or Rural Industries”, at Nanjangud’ 
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(b) Dr. K. N. Yenkatasubba Sastry,M.A., pb.D., 
F.R.Hist.s., Assistant Professor, Maharaja’s College, 
Mysore, on “The History of Mysore Administra- 
tion”, at Tumkur and Kolar. 

3. Deputation to congresses and conferences . — 

Mr. E. (t. Me Alpine, M.A., Dip.Edn., V.D., J.P., 
Principal. Central College, Bangalore, presided 
over the Annual Conference of the Mysore State 
Education League held in December 1936, at 
Chikmagalur. 

Mr. A. R. Wadia, b.a., Bar-at-Law, Professor of 
Philosophy, Maharaja’s College, Mysore, also 
attended the Conference. 

Dr. M. H. Krishna, M.A., D.Litt., Professor of 
History, Maharaja’s College and Director of Archaeo- 
logical^ Researches in Mysore, presided oyer the 
Historical Conference and Mr. B. M. Srikantia, 
m.a., b.l., Professor of English, Central College, 
Bangalore, presided over the Literary Conference 
held at Hampiin December 1936, in connection with 
the Vijayanagar sexcentenary celebrations. 

The following other members of the teaching 
staff of the University were deputed to attend 
the conferences and congresses as noted : — 

(i) Mr. K. B. Madhava, M.A., A.I.A., Professor of 
Mathematical Statistics and Economics, Maharaja’s 
College, Mysore — The Twentieth Annual Confer- 
ence of the Indian Economic Association, Agra. 

in) Mr. L. Rama Rao, M.A., f.g.s., Professor of 
Geology, Central College, Bangalore — The Indian 
Science Congress, Hyderabad. 

(in) Mr. B. R. Subba Rao.M.A., Lecturer, Inter- 
mediate College, Mysore — The Twentieth Annual 
Conference of the Indian Economic Association, 
Agra. 

(iv) Mr. G. Hanumantha Rao, m.a., Lecturer, 
Maharaja’s College, Mysore — The Indian Philos- 
ophical Congress, Delhi. 

(r) Mr. N. S. Narayana Sastri, m.a., Lecturer, 
Maharaja’s College, Mysore — The Indian Science 
Congress, Hyderabad. 

4. Recognition of Examinations ( M.B.B.S . ). — 
Intimation has been received from the Director 
of Examinations. Royal College of Surgeons in 
England, London, that candidates who are able 
to produce the schedule of certificates of study 
required for admission to the Primary F.R.C.S. 
examination completed and signed by the Uni- 
versity of Mysore will be admissable to the Primary 
Examination for the Fellowship of the Royal 
College of Surgeons in England. 

The Central Advisory Board of Education : 

The problem of educational reconstruction 
and unemployment was again the main subject of 
deliberation before the Central Advisory Board 
of Education which met recently in Delhi, as 
it was at its first meeting held in December, 1935. 
According to a Press note issued by the Director 
of Public Information the Board had under 
consideration the recommendations made by the 
Unemployment Committee. United Provinces. 
1935. Certain recommendations of this Com- 


mittee regarding University education, on which 
the Government of India also felt that it would be 
advantageous to obtain the views of the local 
Governments in order that they might be placed 
before the Board for consideration, related to — 

(a) the raising of fees charged in Universities ; 

(b) the prescribing of limit to admission of 
students to Universities ; 

(c) the content of education as given in the 
Universities, i.e., the need of greater stress 
on scientific and vocational education ; 

(d) the system of co-ordination between 
different Universities so as to secure uniformity 
of standards and prevent unhealthy competition*; 

(e) the setting up of an Advisory Grants 
Committee to advise the Ministry of Education 
in regard to the grants which are made to the 
Universities for research work ; and 

(/) the sending of students overseas for further 
education. 

The entire subject was again considered by the 
Board, particularly in regard to unemployment 
amongst the educated classes and the importance 
of obtaining reliable statistics. After a general 
discussion the Board decided that the views of the 
Inter-University Board should first be obtained 
on the recommendations relating to University 
Education, and the matter be then discussed 
further by the Board. 

It may be remembered that when last year the 
Board had before it- for consideration the problem 
of educational reconstruction and unemployment, 
it passed a series of resolutions, suggesting a 
radical reform of the system of secondary educa- 
tion, so that apart from providing instruction 
which would lead to Universities and to profes- 
sional colleges, the system might have stages at 
the end of which students could branch off either 
to private occupations or to vocational schools. 
As it was of vital importance that such a scheme 
should be w'ell devised and should afford an 
effective substitute for a purely literary type of 
education, the Board had stated that expert 
advice would be of value in organizing a scheme 
of reconstruction. This suggestion of the Board 
was accepted by the Government of India. After 
consulting the local Governments the Govern- 
ment of India v r ere able to obtain the services, 
during this cold weather, of two experts — 
Mr. Abbott, late Chief Inspector of Technical 
Schools, Board of Education, London, and 
Mr. Wood, Director of Intelligence, Board of 
Education and Ministry of Health, London. 
Unfortunately, because of the shortness of time, 
it was not possible for the Government of India 
to obtain an adequate number of experts for a 
simultaneous survey of educational problems 
throughout India. Within the time allotted, 
Messrs. Abbott and Wood will probably only be 
able to make detailed recommendations in regard 
to the Provinces of Delhi, the Punjab and the 
United Provinces. If they have time they may 
be able to visit Bengal and Bombay also. 


ERRATUM. 

Vol. V, Ho. 6, December 1936, Page 295. - } 

Hote entitled “On the Constitution of Ayapin ”. — 1st line 0 
for “ ayapin 5 ’ read “ayapanin ”. 
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The Indian Institute of Science — II. 


I N the editorial published in the last 
number of this Journal, we endeavoured 
to provide our readers with a historical 
background of the evolution of the Indian 
Institute of Science, which, however meagre, 
was considered necessary for a proper appre- 
ciation of the principal recommendations of 
the Irvine Committee. We felt that, with- 
out such a perspective, the general public 
might place undue emphasis on the critical 
and exciting observations on “ the cir- 
cumstances of the Institute ” which thickly 
mantle the more important and fundamental 
sections of the Report. Reperusing the 
Committee’s report we are led to form the 
opinion that the Irvine Committee have 
presented a document which really embodies 
the results of investigation belonging to 
two unrelated committees, viz., The Enquiry 
Committee and the Reviewing Committee. 


This fact gives it all the piquancy of interest 
which the publication of the Report has 
stimulated in the public mind. 

The more we read this interesting docu- 
ment, the deeper is our conviction that the 
Committee did not strictly adhere to the 
terms of reference to them, viz., 

“To review the working of the Institute with 
special reference to the purposes for which it was 
founded and, if any changes are considered 
desirable in the organisation or activities of the 
Institute for the better achievement of these 
purposes, to make recommendation accordingly, 
but with due regard to the Institute’s actual or 
reasonably augment able financial resources.” 

If the Irvine Committee had treated the 
Institute from an impersonal standpoint, 
and had only confined their investigations 
to matters relating to the equipment of the 
laboratories, departmental researches, their 
general interest to pure and applied science, 


The Indian Institute of Science — II 


tlieir scope and direction of expansion, 
competence of the personnel and other 
academic and financial problems, their re- 
port would have been an invaluable contri- 
bution. Whether the reflections on other 
subjects included in the report lend 
additional weight and value to the scheme 
outlined by the Committee is doubtful. 

We propose briefly to review the critical 
and constructive sections of the Committee’s 
Report. 

The “circumstances,” whatever their 
nature and extent, which prevailed in the 
Institute immediately preceding the assembly 
of the Committee, and which, in our opinion, 
the Governing Council by virtue of their 
inherent powers should have controlled, 
without passively exposing their cumulative 
effect to the serious comments of an external 
body, must be at least partly due to efforts 
at introducing internal reforms and re- 
adjustments ; and their very ephemeral cha- 
racter must render them too insecure a founda- 
tion for basing permanent and far-reaching 
proposals for the advancement of the 
academic interests of the Institute. That 
the ” atmosphere ” and “ circumstance ” 
of the Institute greatly influenced the 
judgment of the Committee is manifest from 
their remark that £: in the present circum- 
stances our recommendations become the 
more emphatic in order that the Institute 
may be saved from disintegration.” If 
the recommendations have really such 
vitality as to preserve the Institute- from 
putrefaction, then the high note of confi- 
dence expressed by the Committee is irre- 
concilable with the somewhat pessimistic 
key of the concluding sentence of the report, 
riz.. " if our scheme fails, it can only be 
through the clash of personalities beyond 
the remedy of any powers possessed by a 
Reviewing Committee.” This spirit of diffi- 
dence should be foreign to recommendations 
based absolutely on the stern academic 
demands of the Institute. 

The report makes certain observations 
which, not based on facts, unfortunately 
tend to weaken the effectiveness of the 
general recommendations. We shall deal 
with a few of them. 

In their Proposals for economising the 
financial resources, the Committee observe 
that 

“The hostels would be more economically 
managed if the post of the Warden were abolished, 
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and the students took into their hands the control 
of messing* arrangements under the general 
supervision of one of the senior resident members 
of the staff.” 

The Sewell Committee writing on the same 
subject deplored that 

“ The post of the Hostel Warden being left 
vacant was subsequently abolished.” 

The fact is the post has been non-existent 
for several years. 

The main thesis of the report winch is 
really of some importance, is that Hie 
Institute has from the beginning devol ed all 
its resources and energies towards develop- 
ing purely theoretical investigations, and lias 
practically ignored its capacity for lending 
effective assistance to the advancement of 
industries. To readers of the Irvine Com- 
mittee Report, who have no access to rele- 
vant literature, the remark that 

“ applied research lias been handicapped from 
the beginning because no organised contract 
exists between the Institute and the world of 
industry.” 

must necessarily give an erroneous and mis- 
leading impression, for the industries in 
India have not developed in a measure 
comparable with those of the Western 
countries, and further, repeated references 
to them by the authorities of the. Institute 
have elicited the reply that there were few 
scientific problems encountered by them for 
solution. However, few will dispute the 
desirability of such a contact, but. all may 
not agree that the want of it imposes a, 
handicap. We have to remember that, so 
long as the primary function of the Institute, 
is to train students in methods of research, 
the subjects selected should necessarily have 
an instructional value. It seems to us that 
while keeping this function in the fore- 
ground, tbe authorities of the Institute, have 
also borne in mind the possible application 
of the results of such an enquiry to the 
inception of new industries and the. improve- 
ment of the existing ones. In a booklet- 
published in 1924 when the Indian Science 
Congress beld its Eleventh Annual. Session 
in Bangalore, Sir Martin Forster lias re- 
counted in detail the principal activities of 
the Institute in the field of applied science, 
and these achievements form an impressive 
record. The list is too big to be transcribed 
here. Within the last few years as the 
result of experimental work conducted at 
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tlie Institute, The Porcelain Factory has 
come into existence. It is true that 
spectacular results revolutionising indus- 
trial methods have not been produced by 
the Institute, and it is extremely doubtful 
whether they would have been achieved, 
even if an intimate contact with the world 
of industry had been established. If India 
should become a competitor with other 
Western countries as the producer of indus- 
trial goods, and if she is to achieve economic 
independence, the greatest need is to en- 
courage and promote fundamental research 
and there should be one foundation entrusted 
with the responsibility of prosecuting and 
directing academic enquiries, and at the 
same time should be able and willing to un- 
dertake investigations of problems in applied 
science initiated by its professors or re- 
ferred to them by industrial bodies. 

Another instance of a statement not 
founded on facts is the allegation that, 
“ The reduction in the allotments for the 
other departments has seriously curtailed 
their activities ” and it is suggested that 
this state of affairs has resulted from “ the 
Director's policy to make the Institute a 
centre of physical and mathematical stu- 
dies.” In expressing disapproval of this 
policy the Committee point out that these 
subjects offer an attractive field for specu- 
lation and experiment and have no direct 
contact with industry. There are three ele- 
ments in this criticism. Regarding the 
bearing of academic researches on the dev- 
elopment of industries, Professor M. N. 
Saha is reported to have said in his recent 
address at Hyderabad that, 

“In this country the criticism is being made 
that the Universities were doing only academic 
work. If they neglected this work (Physics) for 
industrial research, they would he neglecting 
their duties, the effect of which will be seen in 
the falling of the standard and efficiency in 
the inlustrial work itself.” 

The Irvine Committee make the suggestion 
that 

“ The creation of the new department of 
Physics at the time when the financial resources 
of the Institute were diminishing, has had the 
inevitable effect of withdrawing from the 
other departments a certain proportion of the allot- 
ments that had hitherto been available for them”. 
Thus “the reduction in the allotments for the 
other departments has seriously curtailed their 
activities.” 

Wo. have examined the annual reports of 


the Institute with a view to discover the 
truth of this serious criticism, and we are 
afraid that with the information we have 
been able to collect from these authorita- 
tive publications, we cannot agree with the 
observations of the Committee. In the 
first place, the Committee in Part III of 
their Report, have taken the actual expendi- 
ture for 1934-35 for comparison with the 
revised budget for 1935-36, and the disparity 
in figures should be accounted for by 
circumstances such as the late appoint- 
ment of certain professors and the failure of 
others joining their posts, internal trans- 
fers, the proceeding of a few to appointments 
elsewhere and the general cutting down of 
grants owing to financial stringency. Even 
assuming that it is permissible to compare 
the actuals of one year with the revised 
estimates of the succeeding year, then 
according to the figures quoted by the 
Committee, the Departments of Electrical 
Technology and General and Organic Che- 
mistry have suffered to the extent of 
Rs. 1, OS, 510 and the gain on the part of the 
department of Physics is Rs. 33,842. If 
this amount is distributed among the three 
oldest departments which have been build- 
ing up their equipment and receiving 
increments to their staff for over twenty 
years, then each department would have 
contributed 10 per cent, of its allotment for 
assisting the newly created Physics depart- 
ment to provide itself with the necessary 
apparatus and staff. The spirit of mutual 
co-operation in times of financial depression 
is commendable. Further even supposing 
that the three departments should not 
have been deprived of the small percentage 
of their grants, has this rendering of help 
“ seriously curtailed their activities ” ? We 
give below the number of publications issued 
by each department for the five years 
covered by the Irvine Committee Report. 


3C-31 31-32 32-33 33-34 34-35 
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2. General Chemistry 
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10 

3. Organic Chemistry 

10 
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14 

4. Biochemistry 

25 

11 

12 33 

49 

5. Physics 
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The year in which the withdrawals of 
allotments from other departments are 
seriously animadverted upon by the Com- 
mittee happens to be one of unprecedented 
activity in each department. This credit- 
able and remarkable output of work from 
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the other departments must he due to the 
soirit of emulation created by the newly 
founded department of Physics. 

We shall now deal with some of the 
more important recommendations of the 
Committee. 

- The essential part of the re-organisation 
proposed hy the Committee is the appoint- 
ment of a Registrar whose duties have been 
indicated in clear terms. The Pope and 
Sewell Committees recognised the need of 
the appointment of a Registrar, and made 
suitable recommendations, but so long as 
the Director was not also the head of a 
Department, the appointment was deferred. 
As the present Director is entrusted with 
the responsibilities of developing a new 
department which must necessarily absorb 
all his time and energy, any measure for 
relieving him of the routine office duties 
must be welcome to him. The Committee 
emphasise that the responsibilities of the 
Registrar ;; can be carried out only by a 
man of mature experience, trained in the 
official administration. 55 We fail to see the 
importance of the stress laid on administra- 
tive experience, for the previous Directors 
who were carrying on administrative duties 
with conspicuous ability were eminent 
laboratory experts, and we are of opinion 
that a man possessing an intimate knowledge 
of the scientific activities in general and of 
the state of scientific advancement in India 
in particular, together with an acquain- 
tance with research work carried on in tech- 
nological and industrial Institutions, would 
be better qualified not only to deal intelli- 
gently with all the scientific matters per- 
taining to the Indian Institute, hut also 

to restore harmony in the administration 
and a feeling of confidence in the staff”. 
We further feel that a most suitable candi- 
date for this post could have been secured, 
if the Governing Council had been permitted 
to act in accordance with the Regulations 
governing the appointment of "superior 
officers, without the Committee invoking 
the direct intervention of the Government 
of India. 

One of the outstanding academic re- 
forms suggested hy the Committee which, 
in their opinion, would come nearest to ful- 
filling the intentions of the Founder of the 
Institute is the creation of “ a strong repre- 
sentative school of Chemistry capable of 
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playing a significant part in pure and 
applied researches ” with Chairs in five 
divisions of the department. The head of 
this new department of Pure and Applied 
Chemistry — the synthesised product of the 
existing General and Organic Chemistry 
departments, — is to be an Organic Chemist 
of recognised eminence, acquainted with 
and interested in the technical applications 
of Chemistry ”, directing researches in 
organic chemistry, physical chemistry, in- 
organic and mineral chemistry, technical 
chemistry and pharmacological and medi- 
cinal chemistry, and receiving a maximum 
salary of Rs. 2,000 from the commence- 
ment of his service. A proposal of this 
magnitude and impracticability lias been 
accepted with its financial obligations by 
the Governing Council, and approved by the 
Government of India. In order to provide 
for the appointment of the head of the new 
department and for five assistant profes- 
sors, each on a salary of Rs. 800, the Irvine 
Committee have proposed a revised draft 
budget based on their proposals of effecting 
economies. Any one perusing the. figures 
of this budget, on the basis of which the 
future budgets of the Institute are likely to 
be prepared, would be tempted to quote 
the very sentence of the Committee with 
very slight alteration, “ the creation of the 
new department of Pure and Applied Che- 
mistry at a time when the financial resour- 
ces of the Institute were diminishing has 
the inevitable effect of withdrawing* from 
the other departments a large proportion of 
the allotment that had hitherto been available 
for them ”. In making proposals for the 
re-organisation of the Chemistry Depart- 
ment, the Committee could not have 
remembered their criticism of the Physics 
Department to which they have unwitting- 
ly exposed themselves. We feel diffident, 
about the practicability of the new scheme 
and we would prefer the existing depart- 
ments to retain their individual existence with 
professors at the head of each department. 
In order to defray the cost of their proposals 
of administrative re-organisation and aca- 
demical reform, the Committee have formu- 
lated certain measures of economies which 
seem to us. singularly unfortunate. These 
measures include suspensions, abolitions 
and replacement of posts and reductions of 
emoluments under eight categories. Out. 
of the savings thus effected the appoint- 
ment of a Registrar, a Professor of Organic 
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Chemistry and five Assistant Professors is to 
be financed. The Committee may have 
succeeded in framing a balanced budget, 
but are the authorities of the Institute also 
sure that the means suggested towards that 
end will secure contentment, harmony and 
cheerful co-operation among the members 
of staff affected by retrenchment? A casual 
perusal of the annual reports of the Insti- 
tute will convince any reader that the 
contributions made by the senior assistants 
are quite as voluminous and valuable as 
those made by the Professors. They occupy 
positions of trust and responsibility in the 
department. The sudden change of their 
official designation and the drastic reduc- 
tion in their remuneration by more than 
forty -four per cent, must tell adversely on 
the efficiency of the departments, and after 
all, the harder part of the departmental 
activities must ultimately devolve on the 
senior assistants, all of whom are entrusted 
with the duty of instructing the students 
and training them in the methods of re- 
search. The suggestion of reducing the 
provision for travelling expenses will un- 
doubtedly diminish the opportunities of 
the Director establishing contact with the 
industrial research centres, and prevent the 
Professors and other members from attend- 
ing scientific conferences. The Pope and 
Sewell Committees have emphasised the 
importance and necessity of the Director 
touring in India for the purpose of secur- 
ing co-ordination of the work of the Insti- 
tute with that of the official and semi-offi- 
cial research institutions and of dissemi- 
nating information concerning the activi- 
ties of the Institute, and the Professors and 
their assistants would, by attending the 
periodic scientific gatherings and industrial 
conferences, expound, as part of their legiti- 
mate duty, their own researches and receive 
information regarding the lines along which 
co-operation could be established. The 
proposal of reduction in expenses under 
printing and stationery must unfavourably 
react on the size and number of instalments of 
the Journal, which is at present the only organ 
announcing to the world of science the 
important results obtained in the scientific 
departments of the Institute, but the Com- 
mittee is apparently not disturbed even if 
there is a fall in the number of publications, 
for they observe cc few publications are like- 
ly to result from such (industrial) research 
work, but this need not be deplored 


We have pursued a line of thought not 
quite in conformity with that of the Irvine 
Committee in framing their scheme, but 
that does not diminish our warm and sincere 
appreciation of the candour and forceful- 
ness with which they have urged their re- 
commendations. It must be remembered 
that the situation which confronted them 
rendered their task both delicate and diffi- 
cult, and none could have achieved the 
work more thoroughly or more enthusiasti- 
cally. 

The phrase £; the benefit of India ” occur- 
ring in the Scheme, for the Administration 
of the Institute connotes a deeper signifi- 
cance to us than merely material welfare 
of India. The greatest benefit that the 
Indian Institute of Science can confer on 
India is, in the first instance, to preserve 
peace, harmony and trustful co-operation 
among the members of staff and 
students, which according to the Irvine 
Committee Eeport vure almost on the 
verge of extinction, and in the second place 
the members of staff should be an inspiring 
example to the students of those qualities 
which distinguished Michael Farady and 
Louis Pasteur. If Science is synonymous 
with Truth, then the Indian Institute of 
Science should be the greatest and most 
responsible official expositor of Truth. In 
a recent address which Sir Venkata Eaman 
gave at the Prize Distribution Ceremony of 
a local educational institution, he is report- 
ed to have observed that 

“the true wealth of the Nation w r as in the 
rising generation. Their character, their cheerful- 
ness and the courage with which they assayed 
the task of life depended very much on the kind 
of training they received and, surely, producing 
this human wealth w T as a great industry.” 

Sir Venkata Hainan’s stewardship of the 
Institute will be finally judged by the care 
and assiduity with which he fosters this 
C£ industry ” and by the zeal and sincerity 
with which he inculcates the sanctity of 
“ character ” in the minds of the young 
men who piass through his bands. 

The Irvine Committee have produced a 
report embodying the results of patient 
investigation , some of whose recommend- 
ations are bound to be puzzling, while a few 
others must necessarily be in conflict with 
those of their predecessors, obviously be- 
cause the Committees did not pursue a con- 
tinuous policy, and did. not develop a co- 
ordinated unitary scheme. 
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The Institute is now favoured with a 
large number of authoritative reports, each 
defining its aims and objects and each pro- 
posing recommendations for its improve- 
ment independently of the other. We have 
read these reports and all the available 
relevant literature, and we cannot resist the 
conclusion that all these documents should 
be carefully studied by a special section 
of the Governing Council which, working 
in a peaceful atmosphere, could evolve a 
more practical scheme for the academic 
administration of this great foundation, 
inaugurating a ten -year plan of development, 
as far as possible in conformity with the spirit 
of the recommendations of the previous 
committees. 

Our proposal to subject all the reports for 
a general and comprehensive review by a 
Sub-Committee of the Council is to enable 
the authorities to discover the greatest 
common measure of agreement underlying 
the recommendations of the reviewing and 
special committees, which should form the 
basis of the scientific policy of the Institute 
for the next ten years. In close collabora- 
tion with the heads of different depart- 
ments, and in consultation with the external 
bodies suggested by the Irvine Committee, 
this Sub-Committee ought to be able to 
draw up a programme of laboratory w r ork 
for the same period, without in any way 
curtailing the freedom of the professors to 
initiate new lines of research or to prosecute 
and direct those now in progress. If the 
intention of the Government of India in 
appointing a reviewing committee is not 
to permit the recommendations of this 
body to rescind those of the previous com- 
mittees, then it is obvious that a harmonious 
synthesis of the best and the most acceptable 
sections of all the reports may prove a 
fruitful field on which the Institute may 
profitably expend its money and labour. 
The divergence in the view-point as 
well the strongly-held antithetical recom- 
mendations of the different committees must 
be a sufficient justification for the proposal 
we have made, and the opinions expressed 
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by them regarding the economies to be 
practised by the Institute, the reorganisa- 
tion of the chemistry departments, the 
establishment of competent professorial chairs 
and the allocation of duties to the Registrar, 
differ so fundamentally, that further and more 
comprehensive examination of all the various 
schemes may be necessary and desirable 
before practical steps are taken to imple- 
ment any set of recommendations. The 
important problem of augmenting the finan- 
cial resources of the Institute has not been 
seriously discussed in any Report, and the 
equally important question whether the 
Universities, which enjoy the privilege of 
returning a representative to the Council, 
are not to be invited to contribute an annual 
grant to the Institute, and whether in recog- 
nition of such contribution these academic 
institutions are not also to enjoy the privi- 
lege of selecting their best scholars for 
further work in the different departments, 
must engage the consideration of the Sub- 
Committee. The feasibility of this scheme, 
which in our opinion will tend to establish 
a more sympathetic and closer co-operation 
between the Institute and the Universities, 
so desirable in the general interest of the 
progress of science in India, depends almost 
entirely upon the confidence which the 
Universities have that ££ the Institute would 
do what no other Institution can do ”. 
Such confidence and co-operation entail 
££ that the chairs in the Institute should be 
filled by men of the highest eminence, irres- 
pective of nationality 55 and for this purpose 
the Sewell Committee recommended that 
the terms of ai)pointment to the Directorate 
and Professoriate be made sufficiently 
favourable to attract such men. 

We have not the least hesitation in think- 
ing that the essence of the Irvine Committee 
Report is that the Institute must be ethi- 
cally pure and scientifically great, and we 
emphasise that the need and responsibility 
of upholding the moral purity of this great 
foundation ; re even greater than promoting 
its academic achievements. 
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The Silver Jubilee of 

a fortnight of rejoicing Hyderabad 
is celebrating the Silver Jubilee of 
tlie reign of her ruler, His Exalted Highness 
Sir Osman Ali Khan Bahadur. 

The changes that have come over the 
State of Hyderabad since the present ruler 
assumed the reins of government are at once 
important and far-reaching. Ethnically and 
otherwise the Dominion of the Nizam was 
a singular composite of elements varying 
greatly and differing in certain respects 
from other native states, when His Exalted 
Highness ascended the throne. The Nizam, 
who recognized early enough the advantages 
accruing to his state from direct personal 
administration, effected radical changes in 
the then-existing form of government. The 
discriminating judgment exercised by the 
Nizam in the choice of statesmen like the 
Eight ITon’ble Sir Akbar Hydari to fill posi- 
tions of trust and responsibility, has been an 
invaluable asset to the State, and Hyderabad 
to-day holds the proud and unique record, 
that the great depression, which affected 
nearly every country in the world, w T as 
powerless, against the superior devices of her 
statesmen, to check the tide of her swelling 
revenues. 

Foremost among his peers of the Princely 
Order in India, both as a sagacious admin- 
istrator and as an experienced statesman, 
the interests of his subjects have ever been 
nearest the Nizam’s heart. During the past 
quarter of a century of his rule the most 
notable improvements in the State have 
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always had a direct bearing on the economic 
and social amelioration of his subjects. The 
Nizam w r ho is well known for his ascetic 
simplicity, severely whittled down all ex- 
penditure connected with the pageantry of 
the Jubilee, and has recommended, that 
the funds should be used for schemes of rural 
uplift and provision of health clinics. The 
foundation of the Osmania University, on 
the lines of the most advanced educational 
centres of the West, is but one instance of 
the zeal of His Exalted Highness to further 
the cause of higher education in the State. 
The interests of the ryots have not been 
neglected in this multi-phased progress. 
Numerous irrigation projects are being under- 
taken and the translation into action of the 
faith that can move a mountain has culmin- 
ated in the impounding of river water at 
Hussiensagar. Amidst this rapid advance 
in the material welfare of the people of 
Hyderabad, the Nizam has not lost sight of 
their spiritual betterment and the religious 
rituals form the most important part of the 
Jubilee festivities. 

It can scarcely be otherwise than appro- 
priate to recall here the solemn pledge given 
by the Nizam on the eve of his accession — 
cc It is my highest ambition to be in all 
respects, both to the Government of India 
and to my own people what my late father 
was ; a friend on the one hand and a bene- 
ficent ruler on the other.” To what extent 
he has redeemed this pledge the present 
State of Hyderabad bears eloquent testi- 
mony. 
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Studies on Polyploid Plants. 


Triticum-Haynaldia Hybrids with Special Reference to the Amphidiploids 
Triticum dicoccum x Haynaldia villosa. 


By D. Kostoff and N. Arutiunova, 

(. Institute of Genetics , Academy of Sciences of USSR , Moscow.) 


/^EJSTUS Haynaldia has been used for 
^ intergeneric hybridization with the 
genus Triticum by several investigators. 
Hybrids have been produced with repre- 
sentatives of vulgar e — and of durum — group, 
all being highly self-sterile. The hybrids 
set seeds very rarely when flowering free in 
the field, but somewhat more when polli- 
nated with a third species or with the Tri- 
ticum parent. Tschermack 1 (1929). how- 
ever, obtained in the subsequent genera- 
tions a fully fertile hybrid from the cross 
Tr. turgidum (2 n — 28) x Haynaldia vil- 
losa (2 n = 14), The cytological studies of 


this hybrid showed that it is an amphidi- 
ploid plant with 56 somatic chromosomes 2 
(Berg, 1934). 


1 T^chermak, E., “ Ein neuer fruchtbarer Weizenbastard 
(T. turgidum X T. villosum )”, Borsch, auf d. Gel. d. 
Pflanzenbaus u. d. Pfiauzcnziichtung Festschr. Riimker , 
P. Parey, Berlin, 1929. 

2 Berg, H. K., “ Cytologische Untersuchungen an 
Triticum turgidovillosuni und semen Eltem ”, Zeitschr , 
fur ind. A 1st. u. Vererbgsl . , 1934, 67, 342-373. 


During the last few years we crossed and 
studied a series of double and triple 
hybrids, as well as allopolyploids produced 
in crossing Triticum species with Haynal- 
dia villosa. We produced a large number 
of F x — Tr. dicoccum x Haynaldia villosa , 
and several plants of the cross combination 
Tr. vulgar e (Novinka) x Haynaldia villosa. 
The majority of the spikes of these hybrids 
bloom free, while some of them were crossed 
back to the parental species or pollinated 
with pollen from a third species. From 
the seeds thus obtained we grew two plants 
in 1935 and fifteen plants in 1936. 

The plants grown 
in 1935 resulted from 
free blooming of the 
F x — hybrid Tr. di- 
coccum x Haynaldia 
villosa. One of them 
had 42 somatic chro- 
mosomes, while the 
other one had 28 
somatic chromo- 
somes. Both plants 
were self-sterile. The 
former plant has pro- 
bably resulted from 
a cross pollination of 
the hybrid [Tr. di- 
coccum x Haynaldia 
villosa) with Tr. vul- 
gar e. The female 
gamete obviously has 
not been reduced, 
containing complete 
chromosome sets 
from Tr. dicoccum 
(n = 14) and Hay- 
naldia villosa (n = 7) ; 

the hybrid being a hexaploid one and 
having all chromosomes from three different 
species, namely, Tr. dicoccum , Tr. vulgar e 
(n = 21) and H. villosa. It was self-sterile. 

In 1936 we grew one plant from the cross 
(Tr. dicoccum x H. villosa) x Secale cereals 
(n = 7). The hybrid has 28 somatic chro- 
mosomes and represents a trigeneric hybrid 
which has all the chromosomes from Tr. 
dicoccum , H. villosa and S. cereale , i.e., 14 — 



Fig. l. 


Spikes. From left to the right: (1) Haynaldia villosa , (2) Hybrid 'Triticum 
Timophecvi X Haynaldia villosa, (3) Tr. Timophecvi, (4) Hybrid Triticum 
dicoccum X Haynaldia villosa, (5) Tr. dicoccum, (6) Hybrid Triticum 
vidgare X Haynaldia villosa , (7) Triticum vulgare. 
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7 f 7 = 28 3 (see Kostoff and Arutiunova, 
193G). Another cross combination repre- 
sented : (Tr. dicoccum x H. villosa) x 
Tr. Timopheevi (n = 14). We grew seven 
hybrids from this cross combination. Six 
of them were real triple hybrids, while one 
was an amphidiploid Tr. dicoccum x R. vil- 
losa , originating probably apomieticly. 
Five "of the triple hybrids had 35 somatic 
chromosomes, i.e.. 14 from Tr. dicoccum ~ 
7 from H. villosa ~ 14 from Tr. Timopheevi. 
They have obviously originated from un- 
reduced egg cells fertilized with normal 
gametes from Tr. Timopheevi. One plant 
of the triple hybrids had 32 somatic chro- 
mosomes. It has probably originated from 
an egg cell having not a complete somatic 
chromosome number but only 18 chromo- 
somes and a normal sperm cell from 
Tr. Timopheevi. The triple hybrids had al- 
most an intermediate appearance between 
the component parental species and are 
highly sterile. In the I metaphase of the 
reduction division most frequently 9 univa- 
lents and. 13 bivalents were, found, but tri- 
and tetravalents were also seen. Two 
more amphidiploid plants were produced 
from the hybrid (Tr. dicoccum x R . villosa) 
when the F x -hybrids bloom free in the field 
together with other plants, without isolation. 



Meiosis in Triticum dicoccum X Haynaldia villosa , 
hybrid. First two pollen mother cell^ having each one a 
single bivalent chromosome with terminal chiasma. 
Third cell — second metaphase — all chromosomes being 
in one plate (failure of the first meiotic division). This 
condition leads to formation of gametes with somatic 
chromosomes number. 

Amphidiploid Tr. dicoccum x Raynaldia 
villosa has completely normal pollen (93% 
viable). During the reduction division we 
have found usually 21 bivalents or 20 
bivalents and 2 univalents. In exceptional 
cases more than two univalents were seen. 
Reduction division proceeds usually quite 
normal but .irregularities were also found. 
The univalent chromosomes seem to be the 
chief cause for these irregularities. They 
were found outside of the I metaphase 
plate or on the equatorial plain during the 
I anaphase. Occasionally II metaphases with 
21 ± 1 chromosomes were seen. In certain 

3 Kostoff, D., and Arutiunova, N., “Studies on poly- 
ploid plants XIV. The behaviour of Havnaldin. apnnm 
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cases the univalents remain on the spindle 
even during the I telophase. They are prob- 
ably responsible for some of the irregula- 
rities during the second division. 

In a few cases one univalent divided 
during the first division. This also leads, 
no doubt, to certain irregularities in the 
second division. It is very probable that 
the chromosomes (perhaps the majority) 
lagging on the spindles during the second 
division represent halves of univalent (or 
univalents) which have divided during the 
first division. Most frequently, however, the 
univalents split only during the first division 
and probably divide during the second one. 

The tetrads formed after the second divi- 
sion are usually equal. The laggards on 
the spindle during the second division form 
in certain cases mieronuclei, but such cases 
were rarely observed. We studied several 
hundreds of PMC in tetrad stage (aeeto- 
carmine preparations) and saw only a few 
such cells. Counting 63 PMC in tetrad stage 
— 62 had normal tetrads and only in one PMC 
one pentad was seen (four large mierospores 
and one very small). 

Amphidiploid Tr. dicoccum x Raynaldia 
villosa seems to have relatively normal 
reduction division in the embryo-sac too, 
because the plant is fully fertile. 



Fig. 3. 


Tetrad stage in the hybrid Triticum 
dicoccum X Haynaldia villosa. 

Crossing F x (Triticum vulgare x Raynal- 
dia villosa) with Tr. vulgare two plants were 
obtained, both having ca. 48-49 somatic 
chromosomes. They have probably origi- 
nated from fusions of unreduced egg cells 
with normal Tr. vulgare sperm cells, i.e., 
21 vulgare — 7 villosa f 21 vulgare = 49 
somatic chromosomes. The reduction divi- 
sion of one of these plants was studied in 
aceto -carmine preparations and about 7 uni- 
valents and 21 bivalents were observed. 

Finally one plant with 40 somatic chro- 
mosomes was obtained in crossing F t — 
(Tr. dicoccum x R. villosa) with Tr. Timo- 
pheevi. This plant has probably originated 
when a normal sperm cell of Tr. Timovheevi 


Vi 6 Singh & Anantha Rcto : A Photo conductive Photometer \ Current 

L Science 

A Photoconductive Photometer — A New Method and Apparatus for the 
Quantitative Estimation of Chlorophyll. 

By B. FT. Singh and 1ST. K. Anantha Rao. 

(Institute of Agricultural Research , Benares Hindu University .) 


A TTENTION - has not infrequently been 
drawn to the need .for a simple method 
of estimating chlorophyll, since chlorophyll is 
so closely related to plant metabolism, its 
chemical composition and area, and is 
influenced by such factors as light, tempera- 
ture and marmrial treatment. The study 
of the various aspects of the role of chloro- 
phyll in plant life, demands a method of 
its determination which shall be applicable 
to small quantities of material, open to 
minimum error, reasonably simple and quick 
enough to enable a large number of quanti- 
tative estimations to be made at a time and 
be of general application for work on 
chlorophyll. 

The generally employed spectrometric 
methods are neither speedy nor practicable 
for a considerable number of determinations. 
Moreover, the conversion from the original 
extract produces errors much too large for 
experimental purposes. Although the colori- 
metric methods possess many advantages, 
certain imperfections do exist, the elimina- 
tion of which appears to be desirable. Every 
separate test by comparison demands the 
existence of a standard solution. Standard 
solutions are, however, a source of recurring 
trouble not only because of the inconvenience 
involved in their preparation, but also for 
many other reasons, including their lack of 
permanence, disparities of colour and so forth. 
This precaution should be strictly observed 
in chlorophyll estimations since chlorophyll 
is known to decompose even in the dark. 
The colorimetric method is more accurate 
at lower concentrations while the spectro- 
metric is more accurate at higher concentra- 
tions. 1 Recently Oltman, 2 has developed 
a simple method using a photo-electric cell. 
The method, while useful in many respects, 
suffers from certain disadvantages. The 
difference in accuracy between high and 
low ‘concentrations is great. The loss of 
light in the solvent and on the cell windows 
is not compensated. Being a direct method 
it has the obvious disadvantage of lack of 
sensitivity. 

To circumvent the defects inherent in 


the earlier methods, the following method 
and apparatus has been developed in this 
laboratory and has been in use for some 
time. 

The 'principle essentially consists in deter- 
mining the amount of light absorption of 
an alcoholic extract of plant pigments 
within a narrowly defined region of the 
spectrum, for which the chlorophylls possess 
a marked absorption, while the absorption of 
the other pigments is infinitesimal. 

Concentration of substances in solution 
are determined by absorption measurements 
depending upon Lambert-Beer law, “ The 
extinction coefficients (E) at equal stratum 
thickness bear the same proportion to each 
other as the concentrations (0) of the 
dissolved substances 55 consequently E L : E 2 
E, 

= C 2 : C 2 or Co = Ci A-. The concentra- 
J~n 

tions are easily determined when once a 
series of measurements are recorded in the 
same region of the spectrum , on a suitably 
graduated range of solutions having known 
concentrations. In an alcoholic extract 
(80% methyl alcohol) of green plant tissue 
containing flavones, chlorophyll (a + /3), 
carotin and xanthophyll, the pigments 
exhibit certain definite absorption charac- 
teristics. The chlorophylls are unique in 
possessing a marked absorption in the red 
region for which the absorption of the others 
is infinitesimal. The carotenoids possess a 
marked absorption in the blue for which 
the absorption of the chlorophylls is little. 
The concentration of the chlorophyll or the 
carotenoids (total) can be determined in 
the above extract quite independently of 
each other provided that only those spectral 
filters are employed whose transmission 
ranges correspond to the infinitesimal absorp- 
tion of the components in solution. Inde- 
pendent investigations (to be described 
elsewhere) have shown that the transmission 
in red from the above extract is a true 
measure of chlorophyll concentration and 
that it is unaltered by the yellow pigments 
(Fig. 1). 
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Drops of Carotenoids added. 

Stratum Thickness 30 mm. 

Extinction coefficient values (K) obtained from a 
solution of chlorophyll (in 80% methyl alcohol), to which 
an alcoholic extract of carotenoids has been added in 
increasing proportion. 

The apparatus is represented diagrammati- 
callv in Fig. 2. The source of light L 
supplies two equal beams of light. Two 
absorption cells V x and V 2 of equal stratum 
thickness* are interposed in the path of the 
light one on each side. During experi- 
mentation one of them is filled with the 
alcoholic extract and the other with the 
pure solvent. By this arrangement the 
loss of light in the solvent and on the cell 
windows is compensated. The transmitted 
lights from the absorption cells pass through 
the red spectral filters F x and F 2 (trans- 
mission 6200-6800 A) and fall on the two 
selenium cells S x and S 2 mounted in vacuo , 
where the effect of radiation appears as an 
increase in conductivity of the cells. The 
change of conductivity is proportional to the 
transmitted light. Compensating device 
which converts direct reading into null- 
method is employed ; the balance being 
effected by adjusting the lights that alter 
the currents by changing the conductivity 
of the selenium cells. The circuit is essen- 
tially of the bridge type, G being a sensitive 
galvanometer. The differences if any in 
the two cells are eliminated by the use of 
the common battery and shunted by E. 

The selenium cell is specially selected on 
account of its maximum sensitivity, con- 
stancy and quickness of response to radiation 
and its linear response with illumination in 
the spectral region employed. 


For making an estimation the absorption 
cells are first removed and the light adjusted 
to equal intensity, as indicated by the null- 
point, f Flow the pigment extract is put in 
one absorption cell and the solvent in the 
other. More light is transmitted by the 
latter, which throws the bridge out of 
balance and is indicated by the deflection of 
the galvanometer. In front of the absorp- 
tion cells are the light apertures -Loi and 
Lo 2 (— ) whose opening can be measurably 
varied by the arrangement shown in Fig. 2b. 
The amount of opening is indicated by the 
degree of turning of W. This directly gives 
the value of the transmitted light as a 
percentage of the incident. By gradually 
diminishing the light on the side of the 
solvent, the transmitted lights are adjusted 
to equal intensity as indicated by the null- 
point. The measurement should be repeated 
interchanging the absorption cells V 1 and Y 2 
and the average value taken. This com- 
pensates any variations in wall thickness of 
the absorption cells. From the value 
obtained the extinction coefficient is ex- 
tracted and the concentration determined. 

The following are some of the data obtained 
by the above method in an investigation 
on the effect of temperature on chlorophyll 
formation in etiolated seedlings of Pisum 
sativum. 

Table I. 


Mgms. of chlorophyll per unit weight of 
material. 


Tempera- 

ture 

Time 

1st hour 

2nd hour 

3rd hour 

4th hour 

5th hour 

10° C. 

0 

0 

0 

0 

4 

15° C. 

0 

0 

0 

7 

9 

20° C. 

0 

0 

8 

10 

13 

25° C. 

0 

9 

11 

13 

21 

30° C. 

0 

10 

13 

15 

19 

35° C. 

0 

0 

10 

12 

14 

40° C. 

0 

0 

0 

2 

4 


The suitable range of temperature for the 
formation of chlorophyll seems to be 
20° C. — 35° O. in the example studied. 


* To be determined according to the experiment. 


f For obtaining this R may be used as a fine adjustment. 
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2. The transmission values are arrived at 
by exact physical measurements. 

3. The null method is more accurate and 
sensitive than direct reading methods. 

•4. Accuracy can be maintained for dif- 
ferent concentrations by change of the 
stratum thickness of the absorption cells, 
since the transmission is dependent upon 
stratum thickness according to Lambert- 
Beer law.t 

5. The loss of light in the solvent and on 
the windows of the absorption cells is com- 
pensated. 

The accuracy of the method is ±2*0%. 
The various details as to construction, 
calibration and methods of experimentation 
will appear elsewhere. 




Fig. 2a. 


Fig. 2b. 


The special advantages of the procedure 

over the earlier ones are : J The transmission values should be converted to unit 

1. The estimations are quick as the labo- thickness, 
rious process of separation of pigments is 1. Shertz, F. M., Plant Physiology , 1928, 3. 
eliminated. 2. Oltman, R. E., Plant Physiology , 1933, 8. 
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The Median as a Statistic. 

An impetus to the use of the median in 
statistical analysis has undoubtedly been 
given in recent years by P. R. Crowe. 1, 2i 3 
In justifying some of the rules he has given, 
Crowe has either appealed to intuition or 
assumed normality of distribution. As can 
be seen from below we can deduce some rules 
which are entirely independent of the fre- 
quency distribution in the population from 
which our sample was obtained. 

Suppose we have a sample of n values 
and we wish to know' the median of the 
population from which that sample was 
obtained. We proceed as follows. 

By definition, the median of a popula- 
tion is such that the chance of obtaining 
at random from that population a value 
which is either greater or less than the 
median is l. 

Hence the chance of obtaining in a ran- 
dom sample of n values from that popula- 
tion not more than l values which are less 
than the median is given by 

p = efi + • * • • +«C/^ 

= I* (n -1,1+1) . . (1), 

where H (n — l, l + 1) is an incomplete 
/5-function ratio written after the manner 
of K. Pearson. 4 
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Taking Photomicrographs. By M. A. Basir -.430 

For a given valne of P and n, equation 
(1) can be solved for l A Let us choose some 
limit for random chance, say 5%. We pnt 
p = 0-05 in (1) and solve for l. In general 
we will get two values of l differing by 
unity such that the values of P corres- 
ponding to these two values of l will be 
on either side of 0*05. We choose l x , the 
smaller of the two values. 

Let us arrange the n values of our sam- 
ple in the ascending order of magnitude 
thus : 

2/l? y- 2 i • * * -Vl 7 • • * -yn+i-l, * * * ‘Vn- 
1 1 

It is clear that if ^,t the median of the 
population from -which our sample w r as 
obtained, is equal to or less than yi , the 

i 

chance is less than 0-05 of obtaining from 
that population a random sample of n 
values in which there are not more than \ 
values below *L that is to say, on our limit 
of 5% for random chance our sample could 
not have been obtained from a population 


* The method of solution will he given in a fuller 
paper which will be published elsewhere. 

t The word means middle or. central in 

Sanskrit. We will thus use the first letter to denote 
the value of the median in the population. is pro- 
nounced like me in calmer. 
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in which ^ is equal to or less than y/.^ Thus 

* > Vi ■ 

1 

In a similar manner we can show that 
on the same limit for random chance Q is 
less than y ni +i-h 

Thus yi < * T < • • ( Xl 

1 1 

Now the if s are measured correct to 
a certain number of significant digits. We 
increase yi and decrease Vn+i-i by 

i 1 

unity in the last significant digit. Let 
the values thus obtained be denoted by 


y’i and y'„ +1 .i respectively. 

1 1 

We 

can now 

rewrite (i) as 



y'i < < y'n+i-i 

i i 


(ii) 

Since tbe limits y'i 

1 

and 

y n+i -i 

i 


were obtained on the 5% limit for random 
chance, we well term them the 5% limits, 
and the interval from y'i to y' n +\-i the 5% 

i i 

interval. 

In deducing (i) and (ii) we have assum- 
ed that 

yi < yi + i and y»-i < y-n+x-i 

i i i i 

If, however, yi = y / +1 and y )L .i = Vn+i-i, 

ii ii 

it can be easily seen that (i) and (ii) will 
have to be replaced by 

Vl < * < Vu+i-i ■ ■ (iii) 

1 1 

In a similar manner we can obtain the 
interval on any other limit for random 
chance. 

Suppose for the sake of definiteness we 
use 5% as our limit for random chance. 
Then our tests of significance may be stated 
thus : 

(1) The median of a random sample is 

significantly different from zero if 
the 5 % interval for it does not 
contain zero. 

(2) The medians of two random samples 

are significantly different from each 
other if the 5% intervals for them 
do not have a common part. 

We shall apply these tests to the example 
given on page 113 of E. A.. Fisher’s book. 5 
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(a) Suppose the drugs were given to the 
same patient. Then we must use the last 
column in the table on page 113 of (5). 
Arranging the values in the ascending 
order of magnitude we get 

0-0, +0*8, +1-0, +1*2, +1-3, +1-3, 
+ 1*4, +1-8, +2*4, +4*6. The median 
is -{- 1*3. 

Since n = 10, we find on the 5 % limit for 
random chance that Z x — 1. Hence yi and 

i 

yu+i-i are 0*0 and +4*6; and so y'/ 

i i 

and y’n+i-i are +0*1 and + 4*5. Thus 

i 

the 5% interval is from + 0*1 to +4*5. 

Since this interval does not contain zero 
we see that the median of the series is 
significant. Fisher, using “ Student’s ” 
t test in which normality of distribution is 
assumed, finds that on the 5% limit for 
random chance the mean of the series is 
significant. 

(b) Suppose the drugs were given to 
twenty different people. We must, in this 
case, use the columns under 1 (Dextro — ) 
and 1 (Lsevo — ) separately. Arranging the 
values in the ascending order of magni- 
tude, the two series are 

(a') -1*6, -1*2, -0*2, -0*1, 0*0, 
+ 0*7, + 0-S, +2-0, +3*4, +3*7. 

0 b ') - 0 * 1 , + 0 * 1 , + 0 * 8 , + 1 * 1 , + 1 * 6 , 
-f- 1 *9, -j- 3 *4, ~j“ 4 *4, -|- 4 *6, -f- 5*6. 

The 5% interval for (a') is —1 *5 to +3 *(j, 
and that for ( b') is 0*0 to +5*5. Since 
these two intervals have a common part 
we conclude that the two medians are not 
significantly different from each other on 
the 5% limit for random chance. Using the 
t test, Fisher finds that the means of the 
two samples are not significantly different 
from each other on the same limit for ran- 
dom chance. 

Advantages of the median over the mean in 
tests of signifi-eance . — 

(1) The tests given above are far simpler 
than those in which the mean is 
used. 

(2) For any test in which the mean is 
used it is essential .to know (or to 
assume) the distribution in the 
population, whereas such a know- 
ledge is not required in the case of 
the median. 
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The paper, in which the use of the median 
as a statistic is discussed in more detail, is 
under preparation and, as mentioned above, 
will be published elsewhere. 

S. R. Savur. 

Poona 5, 

January 15, 1937. 
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Raman Spectrum and Constitution of 
the (N 0 3 )“ Ion. 

The Raman spectra of inorganic nitrates 
in the crystalline state as well as in aqueous 
solutions have been studied by a number 
of workers. 1 Krishnamurti 2 examined by 
the powder technique the spectra of a large 
number of crystalline nitrates, some in the 
anhydrous condition and others as hydrates. 
Tn all cases, he found an intense Raman line 
near about 1050 cm." 1 while two other 
fainter lines near about 720 and 1360 cm." 1 
were also present in the spectra of certain 
nitrates. Nisi 3 obtained similar results in 
the case of NaNO n , KN0 3 and mr 4 Ni0 3 , 
working with single crystals of these sub- 
stances. Raman spectra of aqueous solu- 
tions of nitrates studied by Grassmann, 4 
Nisi 5 and others show that there is a split- 
ting of one or both of the frequencies 720 
and 1360 into two more or less diffuse 
components. 

Placzek 6 has remarked that evidence 
from Raman and infra-red spectra suggests 
a plane structure for the (N0 3 ) - ion, with 
the symmetry T) 3 / r It will then have four 
distinct fundamental frequencies of wdrich 
two are doubly degenerate. The selection 
rules show that the degenerate frequencies 
are allowed in the Raman effect as w r ell as 
in the infra-red ; the totally symmetric 
vibration is forbidden in the infra-red but 
can be expected to appear with great inten- 
sity in Raman effect ; the perpendicular 
vibration is forbidden in the Raman effect 
but is allowed in the infra-red. Infra-red 
absorption spectrum of NaN0 3 studied by 
Schaefer and his co-workers 7 shows absorp- 


tion maxima in the neighbourhood of 720, 
830 and 1300 cm.” 1 The frequency 830 is 
not observed in the Raman effect, while 
the most intense Raman frequency near 
1050 fails to appear in the infra-red. These 
facts suggest that 720 and 1360 represent 
the degenerate, 1050 the totally symme- 
tric and 830 the perpendicular, frequencies 
of the (N0 3 )“ ion. The observed splitting 
of the degenerate frequencies in aqueous 
solutions of nitrates is then left unexplain- 
ed. 

Recently, I have taken up a systematic 
investigation of the Raman spectra of in- 
organic nitrates, and have obtained results 
which appear to be of significance in this 
connection. Employing the technique of 
complementary filters 8 I have photograph- 
ed the Raman spectra of a large number of 
crystalline nitrates of mono-, bi- and tri- 
valent metals. Most of the salts studied 
by me were hydrated, and contained the 
appropriate number of molecules of water 
of crystallisation. Typical photographs of 
the spectra obtained in a few cases are 
reproduced in Fig. 1. 

In almost all cases, the spectra reveal many 
new r and interesting features which have 
been entirely overlooked by the previous 
investigators. Not the least important of 
these is the water-band in the ?>p region 
in the case of the hydrated salts, which 
•shows amazing changes in intensity and 
structure from substance to substance. As 
regards the vibrational frequencies of the 
(N0 3 )" ion, the most salient features are 
the following : — 

(i) In the case of crystalline NaNO a — 
this does not contain water of crystallisa- 
tion — three vibrational frequencies are 
observed which correspond to those report- 
ed by previous investigators. All these 
three are very sharp lines , the one near 1060 
being the most intense. 

(ii) The spectra of the nitrates of bi- 
and tri-valent metals — all the substances 
examined so far are hydrated crystals — 
show that in all cases the frequencies near 
720 and 1360 are split up into tv r o or more 
components which are generally broad and 
diffuse in the case of the higher frequency. 
The most intense nitrate frequency near 
1050 cm." 1 also shows large structural 
changes from one nitrate to another. It is 
sharp in the case of Mg(N0 3 ) 2 *6H 2 0, shows 
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Fig. 1. 

Raman spectra of crystalline nitrate. 


a wing to its left in the spectrum of 
Bips0 3 ) 3 -5H 2 0 ? is just split up into two 
components of equal intensity in the spec- 
trum of 0e(AT) 3 ) 3 -6rI 2 O, and appears as 
two well-separated components of unequal 
intensity in the Raman spectrum of 
Cu(X0 3 ) 2 -311,0. A surprising feature of 
the Raman spectrum of Cu(X0 3 ) 2 -3H 2 0 is 
the appearance of as many as eight distinct 
frequencies in the spectral region between 
700 and 1500 wave numbers. 

The significance of these and other results 
obtained in this connection will be discuss- 
ed in a paper which will appear shortly in 
the Proceedings of the Indian Academy of 
Sciences . 

R. An ANTHAERISHN AN . 

Department of Physics, 

Indian Institute of Science, 

Bangalore, 

February 12, 1937. 
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The Ratio of Precipitation to Saturation 
Deficiency of the Atmosphere in India.* 

During the course of an investigation 
into the possible relationships between the 
black earths of Australia and the regur of 
India 1 (Hosking, 1935) certain climatic values 
were calculated for India in order that a 
comparison might be made of the general 
climatic factors controlling the occurrence 
of these soils. 

Of the various single value climatic 
factors employed in the study of the con- 
nection between climate and soil distribution, 
Meyer 2 3 4 (1926) considered the simple ratio of 
precipitation (rainfall in inches) to the 
absolute saturation deficiency of the atmo- 
sphere (in inches of mercury) to be the 


* From the Division of Soils, Council for Scientific 
and Industrial Research, Australia. 
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most efficient for this purpose and mapped 
the distribution of this ratio for Europe. 
In an attempt to correlate the soils of the 
United States of America with those of 
Europe, Jenny 3 (1929) covered that country 
in a similar manner. Following a critical 
examination of the various factors consi- 
dered, Prescott 4 (1934) has substantiated the 
recommendation of Meyer and considers the 
Meyer ratio the most expressive in a prelimi- 
nary study of the relationships between 
climatic conditions and the geographical 
distribution of plants, animals and soils 
and calculated the values for Australia. Bo 
far the distribution of this factor for India 
has not been attempted. Raman and 
Satakopan 5 (1935) have, however, character- 
ised the climate of India by means of the 
single value factor “ the annual rainfall 
minus the annual evaporation”. They esti- 
mated the monthly and annual evaporation 
for SO stations throughout India, saturation 
deficiency being the most important factor 
concerned in these estimations. The map 
presented in this paper extends Meyer’s 
method to the study of Indian data. 



The information for the purposes of 
calculating this data was drawn from the 
monthly reports of the Indian Weather 
Eeview up to the end of 1934 supplemented 
by various memoirs of the Indian Meteorolo- 
gical Department. 

The mean annual temperature and water 
vapour pressures, calculated in the usual 
manner from the mean monthly values 
recorded, were the observations employed 
in calculating the saturation deficit. Maps 


showing their distribution were first con- 
structed, interpolations for height above 
sea-level being necessary in certain areas, 
in which a good agreement was obtained in 
cases where data for £: Hill stations ” could 
be compared. From these a satisfactory 
distribution for saturation deficit was ob- 
tained. In the final preparation of the Meyer 
ratio map the calculated values for the 
given localities were entered and inter- 
polations made by superimposing the rainfall 
map on that showing the saturation 
deficiency. 

The extreme conditions of aridity in the 
region of the Thar Desert and Indus Valley 
and of humidity along the western coastal 
regions of India, Burma and Assam and 
throughout Bengal and Assam are empha- 
sised. A minimum value of approximately 
5 for the Meyer ratio is shown in the vicinity 
of Sukkur in the Sind Province, while 
Oherrapunji in the Khasi Hills of Assam 
records a maximum value of over 4,000. 

J. S. I-Iosking. 

Waite Agricultural Besearch 
Institute, 

Adelaide, S. Australia: 


1 Hosking, J. S., Trans. Roy . Soc. S. A us/ 1935, 59, 
168. 

2 Meyer, A., Clem. der Erde , 1926, 209. 

3 Jenny, H., Soil Research, 1929, 1, 139. 

4 Prescott, J. A., Trans. Roy. Soc. S. Anst 1934, 58, 4S. 

5 Raman, P. K., and Satakopan, V., Sc/. A r oles , India 
Met . Dept., 1935, 6, No. 61. 

Crystal Structure of p- Azotoluene — 
Space Group. 

The crystals of p-azotoluene belong to the 
monoclinic prismatic class and the axial 
ratio is 

a : b : c = 2-1768-: 1 : 1-9674, B = OOMO'. 1 
Potation photographs taken about the a, 
b and c axes gave the following axial 
lengths : 

a = 12 *0 A, b = 4 -85 A, c = 9*703 A. 
The axial ratio (a:b:e :: 2 *474 : 1 : 2 -00) 
calculated from the above dimensions for 
the unit cell gives for the interfacial angles 
values which are in very good agreement 
with those measured by Groth. The oscil- 
lation photographs taken about the three 
axes show that (hoi) planes are halved 
when h is odd and (010) is also halved. 
The crystals therefore belong to the space 
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group 0.,/’. The calculated number of 
molecules in the .unit cell is two. This 
indicates that the molecules possess a centre 
of symmetry. 

M. E. Kapadia. 

Mata Prasad. 

Chemical Laboratory, 

The Eoyal Institute of Science, 

Bombay, 

January 16, 1937. 


1 Cf. Groth, Chem . Krystallg., 5, 66. 


Isosterism and Constitution of Diazo- 
methane and its Derivatives. 

The cyclic structures originally given by 
Curtius for diazomethane and its derivatives, 
were subsequently abandoned when Angeli, 
Thiele and Staudinger showed that these 
give rise to open chain compounds and hence 
should possess the open structures. Based 
upon the linear structure, Bradley and 
Robinson have explained all the reactions of 
the diazenes according to the electronic 
theory. 1 

During the past few years a good deal of 
physical measurements have been made 
with a view to decide between the alterna- 
tive structures. The parachor has been 
shown to be incapable of decisive value. 
The dipole moment favours the ring struc- 
ture though it can also be compatible with 
open chain resonance structures. Evidence 
from absorption spectra is variously inter- 
preted. The method of electron interference 
seems to support the ring form. There is 
obviously great difficulty in employing the 
physical measurements satisfactorily owing 
to peculiarities connected with this group 
of compounds. Useful information can be 
obtained from analogy with the azides, 
which are more easy to work with. Cumu- 
lative evidence from thermo-chemical 
measurements, Raman spectra and X-ray 
crystal analysis indicate that the azides 
have a linear structure and the low value of 
dipole moments could be attributed to the 
existence of resonance. 

Further support for the open structure is 
available from considerations of Isosterism. 
Langmuir 2 stated that azides are isosteric 
with isocyanates and diazomethane isosteric 
with ketene. The isosterism between azides 
and isocyanates has been examined by 
Pauly and Hendricks 3 who showed that they 
have very similar physical properties. No 
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data have been collected till now, in regard 
to isosterism between ketene and diazo- 
methane. Very few physical properties have 
been studied owing to the difficulties 
attendant on the examination of these 
highly reactive compounds. The available 
data are given below' : 


Diazomethane. Ketene. 

Boiling Point — 24° to — 23°C. — 56°C. (-41°C.) 

Freezing Point — 145°C. — 151°C (— 134*6°C.) 


The values for the ketene given in the 
brackets are more recent and given by 
Rice, Greenberg and others. 4 Langmuir's 
suggestion that the two are isosteric seems 
to be supported by the above properties. 
The resemblance in chemical properties is 
well known. Compounds that are isosteric 
have similar structures. There is only one 
possible structure for the ketene, which is 


H\ 


0 = 0=0 


and 


the open form ; 
hence diazomethane should be expected to 


have the open structure : 


H\ 


0 = X X. 


H/ " " — 


I wish to thank Dr. T. R. Seshadri for 
adA r ice. 


K. S. Murty. 


Department of Chemistry, 
J. V. D. College of Science 
and Technology, 
Walt air, 

February 3, 1937. 


1 Bradley and Robinson, 1928, 1310. 

2 Langmuir, J.A.CS . , 1919, 1544. 

3 Pauly and Hendricks, J.A.C. S\, 1926, 641. 

4 Greenberg and others, J.A.C. S 1934, 1764. 


The Configuration of Pinic Acid. 

Singe pinic acid, obtained from m-pinonic 
acid by alkaline hypobromite, is degraded 
to cis-norpinic acid, Perkin and Simonsen 1 
concluded that pinic and hydroxy-pinie 
acids possess m-configuration. The fact 
that hydroxy-pinic acid (I) in spite of its 
being a 8-hydroxy acid does not form a 
lactone (IT) 3,2 led us to suspect that this 
acid as also pinic acid from which it is 
derived might possess trans-configuration. 
The elucidation of the configuration of 
pinic acid was taken up first by (i) inde- 
pendent synthesis which is in progress and 
(ii) by a comparison of the properties of 
pinic acid (III) obtained by oxidising the 
glycol (IV) which has been proved by us 3 
to be of the tram- configuration. 
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/\ 

Me.,C CHo 


HOHoC-CHo-C-H 

/\ 

Me 2 C Cfl 2 


H-C-COoII 

(HI), (HI*) 


H-C-CHoOH 

(IV) 


"Recently, the abstract of a paper by 
Grandperrin 4 came to our notice wherein 
he has suggested, though with some nega- 
tive experimental evidences only, the pinic 
acid (Ilia) obtained by the alkaline oxida- 
tion of m-pinonic acid to be of the trans- 
form. In view of this publication we hasten 
to present the experimental evidences so 
far obtained by us, which definitely confirm 
that pinic acid is of the trans -form. 


Pinic acid (Ilia) (b.p. 206-207°/6 mm.) 
has now been prepared directly from cis- 
pinonic acid and its diethyl ester reduced 
by sodium and alcohol to the glycol (IV) 
which on oxidation with permanganate 
gave pinic acid (ITI) (b.p. 204-05°/5 mm). 
This acid, by analogy with our previous 
work 3 should possess the fraws-configura- 
tion. The identity of the two acids (Ilia) 
and (III) (cf. B.P. identical) has been 
further established by the fact that both 
of them give the same dianilide (m.p.’s and 
mixed m.p. 204°) and diamide (m.p.’s and 
mixed m.p. 222-23°). 

P. 0. Guha. 

K. Ganapathi. 

V. K. SUBRAMANIAN. 


Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

January 22, 1937. 

1 J.C.S., 1909, 95, 1176. 

2 Bayer, Ber., 1896, 29, 1908. 

8 Guha and Ganapathi, Curr. Sci . , 1936, 5, 244. 

4 Am. Ghent. Abst ., Nov. 20, 1936, 30 , 8191 ; Annalen 
der Chemie , 1936, 6, 5-53. 


Synthesis of Thujane. 

Tktjjane, the parent hydrocarbon of the 
naturally occurring bicyclic terpenes of this 
group, appears to have been synthesised start- 
ing from menthol a$ follows ; menthol i§ 


oxidised to menthone (b.p. 98-100718 mm.; 
semicarbazone m.p. 185°, the lowest m.p. re- 
corded in literature being 185°), which gives 
a dibromo-derivative, viz., 2 : 6-dibromo- 

S-methyl-O-isopropyl-cyclohexane-l-one 1 (I). 

This dibromo-derivative on treatment with 
zinc dust in alcoholic solution has yielded 
the bicyclo-(0 : 1 : 3)-hexane derivative (II), 
b.p. 205-07° at ordinary pressure and 
110-112°/14 mm. ; ?i 2 * 4 D 3 ° 1*4505. It gives two 
isomeric semicarbazones, one melting at 
175-76° and the other melting at 150-51°. 
The bicyclic ketone (II) on reduction by 
Clemmensen’s method, viz., by zinc amal- 
gam and hydrochloric acid has yielded 
thujane (III), b.p. 156-57° ; df° 0-8140 ; <°° 
1 *4410 ; the corresponding values of Thujane 
as given by Semmler and Feldstein 2 being 
b.p. 156—57° ; 0*8158; n D 1-44121. 

The identity of the synthetic variety of 
thujane has also been established by com- 
paring its properties with those of thujane 
prepared by direct reduction of thujone 
by Clemmensen’s method. 
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The synthesis of thujane by Buzieka 
and Koolhaas 3 from a-thuja-ketonic acid 
(a direct degradation product of thujone) 
being only a partial synthesis, the present 
synthesis constitutes the first total syn- 
thesis of a bicyclic compound of this group 
of terpenes, subject to further confirmation. 

Our thanks are due to Mr. S. Krishna 
Moorfchy for rendering some help in the 
preparation of the starting materials. 

P. C. Guha. 

Bhola Nath. 

Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore. 


1 Beckmann, Eickelberg, B., 29, 418. 

2 Ber., 1914, 47 , 387. 

3 Helv. Chim. Acta., 1932, 15 , 944. 
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Constitution of Butrin Isolated from 
Butea Frondosa Flowers. 

The crystalline glucosidjp butrin, 
C 27 H 32 0 15 2H 2 0 isolated from the flowers of 
Butea Frondosa , has been shown to be a 
glucoside of butin, which is 3 : 4 : 7 tri- 
hydroxy flavanone. It is obtained from hot 
alcohol as dihydrate (most stable) tiny silky 
needles, [a];; 10 ' 3 = — 73° *27in w r ater (C, 0-396) 
and as pentahydrate (silky needles) from hot 
water : the pentahydrate loses 3K 2 0 on 
keeping over H 2 S0 4 or CaCL for ten days at 
ordinary temperature. Anhydrous (I) [a]^°° — 
- 81*7 in pyridine (C, 1*681) obtained by 
heating dihydrate or pentahydrate at 120° 
is hygroscopic and readily takes up 2JELO 
from air. 

On hydrolysis with dilute mineral acids (I) 
gives 2 molecules of glucose and one molecule 
of butin, C 15 E1 12 0 5 which is 3' : 4' : 7 tri- 
hydroxy flavanone. It contains nine hydroxy 
groups but yields by the action of acetic an- 
hydride and anhydrous sodium acetate 
at 130-135°, a deca- acetyl derivative 
C 2 7H 2 o0 5 (O.CoMe) 10 ,H 2 0, on account of the 
rupture of the pyrone ring with simultaneous 
acetylation of the newly formed phenolic 
hydroxy group of the chalkone, as pale flakes 
from methyl alcohol, m.p. 119-120°, [a]^ 00 of 
anhydrous derivative is — 79°*86 in pyridine 
(C, 1*2242); by Deningers method a nona- 
benzoyl derivative C 27 H 23 0 6 (O.Co.C 6 H 5 ) 9 , 
H 2 0, m.p. 141° colourless nodules from hot 
alcohol, [a]y U ° of anhydrous derivative — 
77° *20 in pyridine (C, 2 *5250) ; by the action 
of ^-nitrobenzoyl chloride and pyridine, a 
tetra p-nitrobenzoyl derivative, C 27 H 2S ,0 11 
(O.Co C 6 H 4 .yo 2 ) 4 , m.p. 154° [a]J°° = —14° -30 
in pyridine (C, 2 *8912) ; by the action of 
hydroxylamine hydrochloride and anhydrous 
sodium acetate in ethyl alcohol a mono-oxime 
C 27 H 32 0 14 .KGH, 2H 2 0, flakes from hot alcohol, 
m.p. 180° after shrinking at 165° : with etkyi 
cklorocarbonate, and pyridine a carbethoxy 
derivative, m.p. 83-84° after shrinking at 82°. 

Acetyl-, benzoyl-, p-nitrbenzoyl-, and car- 
bethoxy derivative do not dissolve in cold 
concentrated alkali, give no colouration either 
with Mg and methyl alcoholic hydrochloric 
acid nor with hot or cold concentrated hydro- 
chlroic acid but give with cold concentrated 
H 2 S0 4 orange red, orange, yellow on heating 
only, bright yellow colouration which changes 
to orange red on warming, respectively. 
The oxime gives with concentrated hydro- 
chloric acid a deep yellow colouration 


changing to orange on heating and orange 
red with cold concentrated sulphuric acid ; 
and dissolves in alkali to yellow solution. 

(1) In hot aqueous solution by the action 
of lead acetate and subsequent dilution 
of its cold alcoholic solution with water 
yields a bright yellow crystalline salt C.> 7 Il 20 O 1 . i 
(O.PbO.COMe).,, 2H..O, m.p. 128° after “shrink- 
ing at 115°; (CHJS.0 4 and KOH yield 
methyl butrin, m.p. 82-84°, deep yellow 
powder ; with C 2 H 5 I,K60G, (anhydrous) in 
ethyl alcohol diethyl butrin, 0 37 ir 3 o() ]3 (()Et) 2 
illoO a white crystalline stuff, m.p. 238°. It 
contains the flavanone nucleus and with 
Mg and methyl alcoholic hydrochloric acid 
gives reddish violet colouration, pinkish red 
with concentrated sulphuric acid and none, 
even with hot concentrated hydrochloric acid 
and from the mother liquor is obtained the 
isomeric chalkone as bright yellow nodules, 
m.p. 183° (uncorr.), 0 27 l : i 30 O 13 (OEt) 2 , 4ULG 
which loses 34R 2 0 at 120° and gives a yellow 
colouration with hot concentrated hydro- 
chloric acid. By taking methyl iodide in 
place of C 2 H_I and crystallizing from boiling 
water, are obtained tiny needles of 
o-methyl butrin C 27 H 30 O 30 (OCH,) 2 , 74 ILO,' 
m.p. 22 4° (uncorr.) which loses 7.li 2 0 at 
140°. (I) with H 2 0 2 and KOH (16%) 0-5° 

for 24 hours and subsequent hydrolysis yields 
Fisetin but the intermediary flavanol gluco- 
side could not be crystallized. 

It is concluded that butrin is a- bioside and 
not a di-glucoside but the position of Liose 
residue is still undetermined. 

The author wishes to express his indebted- 
ness to Dr. S. Dutt, D.sc., p.u.s., for Ills kind 
interest in the w r ork. 

Jagraj Behari Lal. 

Chemical Laboratory, 

Allahabad , University, 

Allahabad, 

October 7, 1936. 


Interference of Soil in the Estimation of 
Furfural. 

In the estimation of furfuraldehvde yield 
of soil organic matter, manures and of 
plant materials admixed with soil, it was 
found that the yield, as determined both by 
the phloroglueinol method as well as the 
volumetric bromine method, was seriously 
lowered by the presence of soil. The 
percentage recovery of furfural from added 
plant materials of known composition varied 
■with the nature of the soil and decreased 
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with an increasing ratio of soil to plant 
material ; at a ratio corresponding to 
4 per cent, of organic matter in the soil, the 
recovery was, in some cases, as low as 
50 per cent. A comparison of the behaviour 
of the soil before and after ignition showed 
that the interfering effect was not due to 
the organic constituents of the soil, e.g 
lignin, but was due mainly to the inorganic 
components. In fact, organic fractions such 
as lignin and tannin, reported by other 
workers as interfering in the estimation of 
furfural 1 were found to exert only a slight 
harmful effect in comparison with the soil 
inorganic fraction. 

A detailed examination of the nature of 
the interference, by adding known inorganic 
compounds to plant materials, prior to 
distillation with 12 per cent. HCl, showed 
that oxidising agents, such as ferric and 
manganic compounds, gave low recoveries 
of furfural. Ferrous and manganous salts 
were harmless. It was noteworthy that the 
effect of ferric and manganic compounds on 
added furfural was much less than that on 
added plant materials. 

* A method has been worked out for the 
correct estimation of the furfural content 
of organic residues in presence of soil, by a 
preliminary reduction of ferric and other 
oxidising compounds present, by the addition 
of the necessary amount of stannous chloride, 
and subsequent distillation with 12 per cent. 
HCl. Full details of the method will be 
published elsewhere. 

C. N. Acharya. • 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

February 2, 1937. 

’ 1 hid. Eng. Chem. (Anal. Edn.), 1934, 6, 205-08. 

Staminodes in Elatteria cardamomum 
Maton. 

In the description of Elatteria cardamo- 
mum Maton., given in “ The Flora of 
British India” by J. 1). Hooker, “Die 
Naturlischen Pilanzenfamilien ” by Engler 
and Prantl, and in “ The Flora of the Presi- 
dency of Bombay” by Theodore Cooke, no 
mention has been made of two staminodes 
that are found at the base of the corolla 
tube just at the top of the ovary (Fig. A-2). 
Including these two staminodes there are 
six members in the androecium : one peta- 
loid staminode — the lip — “Longer than the 


corolla segments, white sheathed with 
violet” (Hooker) ; “ two lateral staminodes 
minute teeth ”: one functioning stamen 



Fig. l. 

(A) Flower of Elatteria cardamomum Maton., with the 
calyx and corolla tabes cut open at the lower half — 1, to 
show the two staminodes — 2, at the base of the corolla 
tube. (II) The two staminodes at the base of the corolla 
tube enlarged. 

with a short filament and contiguous anther 
cells ; and two staminodes at- the base of 
the corolla tube just at the top of the ovary 
(Fig. -A-2). The two staminodes at the. 
base of the corolla tube have been found also 
in Elatteria cardamomum var. Major Smith. 

B. L. Nauasimha Swamy. 

G overnment Coffee 
Experiment Station, 

Balehonnur, 

November 11, 1936. 

A Note on the Development of the 
Embryo-sac in Trichosanthes dioica Roxb. 

Triehosantlies dioica is a Cucurbitaceous 
plant which is commonly grown in Bengal 
as a vegetable crop for its fruits. 

Previous work on the embryology of 
other Cucurbitaceous plants by Kirkwood 1 
and Kratzer 2 has revealed that 4Jie deve- 
lopment of the embryo-sac intthis family 
is of the normal angiospermous^type. 
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In Triehosanthes dioica the nucellus is at 
first composed of homogeneous cells. Very 
soon, however, a group of archesporial 
cells is noted below the epidermis. A 
single megaspore-mother cell differentiates 
out from this group of archesporial cells. 
It always differentiates in the third layer 
of the nucellar tissue. Due to the rapid 
division of the wall cells the megaspore- 
mother cell is pushed considerably inside 
the nucellus. It next increases in size and 
becomes elongated. After the completion 
of the heterotypic division a cell plate 
divides the cell into two equal halves. 
The homotypic division very soon follows 
and a normal linear tetrad of megaspores 
is produced in every case. The chalazal 
megaspore functions and by three succes- 
sive divisions it develops into an S-nucleate 
embryo-sac. The mature embryo-sac is 
of the normal angiospermous type. 

The integuments which are two in num- 
ber, do not come very close in the mature, 
ovule and as a result the micropylar open- 
ing is rather wide. The outer integument 
is massive and consists of several layers of 
cells, while the inner integument as a rule 
consists of two layers of cells only. 

I. Banerji. 

M. C. Das. 

Department of Botany,' 

Calcutta University, 

January 13, 1937. 


1 Kirkwood, J. E., Bull . JV. Y. Bot. Gard 1905, 3, 
313-402. 

2 Kratzer, }., Flora , 1918, 110, 275-343. 


Nuptial Relation of Diacamma vagans, 
Smith. 

The females of the genus Diacamma are 
unknown 1 and so far no one seems to have 
mentioned it as having discovered. Wheeler 
(1910) is of opinion that the female function 
of Diacamma has probably been usurped 
by the gynoecoid workers as in certain 
Ponerine ants. 2 For some time I myself 
have been in search of females of Diacamma 
vagans and wherever I have come across 
formicaries I have excavated them but all 
in vain. In most of these colonies two or 
three males along with a number of workers 
only are found. The latter possess recep- 
taculum seminis and ovarian tubules which 
led me to investigate if the queen phase 
of D . vagans has actually been supplanted 
by gynseeoid workers, 3 as also to see what 


f" Cur rcnl 
LvS 'ciencc 

rdle has the male to play in the life-history 
of the species. For this purpose I reared 
the workers in different artificial formi- 
caries having diet regulating arrangement. 
One of these formicaries, the inmates of 
which were poorly fed, was soon found to 
be the haunting ground of a. male of the 
species which flew to it from outside. Tin*, 
male was welcome. It was being caressed 
and carried hither and thither by the 
workers of the colony. After some time 
the male was observed in the act of mating 
with a worker, the posterior half of the 
former’s abdomen having been inserted 
into that of the latter. The male by bend- 
ing its abdomen was resting upon the back 
of the worker making itself erect at inter- 
vals. I caught hold of them in that posi- 
tion and to prevent the male from ‘detach- 
ing itself from its mate I chloroformed the 
latter to bring about a sudden contraction 
of its sexual organ. The male also was 
then killed, and the specimens have boon 
preserved carefully in that state. Their 
photographs in situ are reproduced here. 



Mating of D. vagans X 2. 

Le ft — Male. Rig hi — Female. 

Such a case of actual mating has, to my 
knowledge, not been reported before. 4 If 
gynsecoid “ is a physiological rather than, 
a morphological phase ” r> it evidently does 
not admit of the sexual act. 

6 . B I-I ATTACH Alt Y A . 

Bose Institute, 

Calcutta, 

January 25, 1937. 

1 Bingham, C., “ FormicicKu,” Faun. Brit . fud., 
(Hymn), 1903, 2, 76. 

2 Wheeler, W., Ants. IF. K, 1910, 243; Ibid., pp. 97, 
113, 243, 266, 527. 

3 Wasmann, E., Mitth. Schweiz, Ent. Gesell. . 2, 1904, 
67-70. 

4 Wheeler, W., p. 40. 

5 Imms, A., Text-book of Entomology, Lond., 1934, 588; 
Wheeler, p. 97. 
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A Case of Polyembryony in the 
Nyctaginaceae. 

An example of polyembryony has been 
observed in Boerhaavia repanda Willd. A 
photograph of the preparation showing this 
condition is reproduced below. The access- 
ory embryo is seen to develop from a 
synergid. 

There are two conditions which seem to 
be responsible for this kind of development, 
the occurrence of egg-like synergids and the 
penetration of accessory pollen -tubes into 
an embryo-sac. During the course of the 
investigations going on in this department 
on the embryology of the flowering plants, 
both of these conditions have been noted 
quite frequently in several families of the 
Centrospermales, It could, therefore, be 
anticipated that in some cases the simulta- 
neous presence of these characters would 
lead to the development of polyembryony. 



In the Nyctaginacea>, the presence of 
accessory pollen-tubes has been recorded 
botli in Boerhaavia diffusa 1 and B. repanda . 2 
Two pollen-tubes were also seen penetrating 
the ovule showing polyembryony and 
figured here. The presence of egg-like 
synergids has been seen in B. diffusa . 3 
In B. repanda, the material of pre-fertilisation 
has not been examined, but as the two 
species are very similar in all their embryo- 
logical features, egg-like synergids are likely 
to occur in this species as well. The vaeuo- 
lation of the basal cells of both the embryos 
from the polyembryonous ovule is seen to 


be egg-like. It can, therefore, be concluded 
that the polyembryony in B. repanda has 
most probably developed from the fertilisa- 
tion of an egg-like synergid by a male gamete 
from an accessory pollen-tube in addition 
to normal fertilisation. 

In the family Nyctaginacese, no other 
instance of polyembryony has been re- 
corded so far. 

The writer takes this opportunity to 
thank Prof. A. C. Joshi for his help in the 
preparation of this note. 

L. B. Kajale. 

Department of Botany, 

Benares Hindu University, 

January 25, 1937. 


1 Observed by Maheshwari, Jour, Ind. Sot. Soc., 1929) 
and the writer. 

“ Observed by the writer. 

3 Observed by the writer. 


On a Cymothoan Parasitic on Some 

Brackish-Water Fishes from Madras. 

Several species of Cymothoa (Order Iso- 
poda) are known to inhabit the mouth and 
gill chambers of fishes, but most of the 
known species are marine. The well-known 
fresh-water representatives are Cymothoa 
amurensis G-erst. parasitic on Gyprinus 
lacustris from the river Amur, in Eastern 
Asia, and G . henseli on Geophagus sp. from 
Bio Caclia in Brazil. 1 Cymothoa indiea 
Schiodte and Meinert, 2 first described from 
Bangkok, Siam, has been recorded by 
Chilton 3 from the Oliilka Lake, where it is 
stated to be £k not uncommon in the mouth 
of the large goby Glossogobius giuris, where 
the parasite causes a deformation of the 
tongue A species of parasitic Isopod 
was frequently noticed by us in certain 
species of fishes collected from the Adyar 
backwaters during the last three years. 

The parasites- belong to the genus Gymo - 
thoa Fabr. characterised by the presence 
of the' large abdominal shield, antenna* 
widely separate at their origin, and other 
important features. The large o vigorous, 
females agree with the description and • 
figures of G. indiea given by Nierstrasz in • 
liis account of the Isopods of the Siboga 
collections. 4 The largest specimens (ovi- 
gerous females) obtained by us measure 
19 mm. long and 9 mm. wide at the broad- 
est part, while the smallest individual is 
3 mm. long and 1 mm. wide. The body 
is long and oval in the large females. As 
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in other species of Cymothoa , the abdomi- 
nal region is sharply contracted as com- 
pared to the rest of the body. The eyes 
are situated on the sides of the anterior 
margin of the head ; they are large and 
distinct in the young specimens but become 
progressively indistinct with increase in 
size, and in the very large individuals with 
brood pouches, the eyes are scarcely dis- 
tinguishable. The same observation is 
made by Chilton for specimens from Chilka 
Lake. Judged from the structure of the 
eyes of young individuals, they definitely 
appear to be functional during early life, 
but, as suggested by Eggert, 5 undergo 
degeneration with increase in age as a 
result of the peculiar habit of the adult. 
At Adyar, the parasites have been taken 
from the mouth and gill chambers of two 
Ghielid Fish Etroplus maculatus and E. 
suratensis, and the goby Glossogobius 
giuris. The number of fish examined, and 
of those infected are given in the following 
table : — 


Host species | 

No. of 
specimens 
examined 

No. of speci- 
mens with 
parasites 

Etroplus maculatus 

54 

42 

Etroplus suratensis 

12 

6 

Glossogobius giuris 

G 

3 


It would be seen from the table that the 
)ercentage of infection is much higher in 
Etroplus maculatus than in that of the other 
two species. Though several other species 
of fish collected from the Adyar have been 
examined by us, this parasite has been so 
far observed only in the three species noted 
above. In each fish, two parasites are 
normally found, of which one is the large 
Ovigerous female found in the mouth, and 
the other, the smaller and more active 
male usually observed on the gill’s. Fe- 
males with embryos have been collected 
during different months of the years ; the 
number of embryos in the brood pouch 
normally varies from 30 to 90. 

The species of Cymothoa commonly 
met with in India are all from marine fishes. 
Etroplus 'maculatus and E. suratensis are 
commonly found in fresh- and brackish - 
water, but are not known to enter the sea. 
Glossogobius gmris is found in sea, brack- 
ish- and fresh-water. We have found the 
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Oymothoans on the above fishes collected 
from the Adyar backwaters where the 
salinity is fairly high (IS to 30 per mille) 
as well as from about four miles up the 
river where the water is practically fresh. 

FT. Kesava Panikkae, 

E. Gopala Aiyar. 

University Zoological Laboratory, 

Madras, 

January 23, 1937. 


1 Gerstacker, A., and Ortmann, A. E., “Die Klassen 
und Ordnungen der Arthropoden, ” in Uronn’s Klassen 
und Ordnungen des Their- Reichs, 1901, Bd 5, Abt. II. 
Crustacea, lift. Malaeostraca, Leipzig. 

2 Schiodte, J. C., and Meinert, Fr., Naturhist . 
Tidsskr., 1S84, 4, Ser. 3, p. 221, Ivopenhagen. 

3 Chilton, Chas., Mem. Ind. A/us., Calcutta, 1924, 
5, 875. 

4 Nierstrasz, II. F., S'iboga Expeditie, 1931, XXXII 
c, p. 123, Leiden. 

5 Eggert, Bruno, Zocl. Anz., 1927, Bd. 73, (1/2), 33, 
Leipzig. 


A New Easy and Inexpensive Method for 
Taking Photomicrographs. 

From year to year the markets are flooded 
with the most modern apparatus for photo- 
micrography and those laboratories which 
possess the old apparatus and have no 
funds to purchase the latest novelty are 
supposed to be handicapped. The trade 
depression of firms like E. Leitz, Wetzlar 
& Zeiss, Jena, stimulates the production of 
new apparatus. Many instruments with 
but slight changes and most fascinating 
advertisements are introduced every year 
into the markets and one requires a huge, 
fortune to renew the old apparatus of 
a laboratory. Many different kinds of 
appliances have been invented for photo- 
micrography recently, but, every one can- 
not handle these with success without a 
thorough training and experience. 

A very simple and inexpensive method 
for taking photomicrographs is described 
in this paper. All that is required is (1) a 
Leitz Monla lamp with regulating trans- 
former, (2) a Microscope and (3) an Abbe's 
prism. The Leitz Monla lamp may be 
replaced by an electric table-lamp with 
100 Watt bulb and a long opaque shade. 
A Leitz Monla lamp is preferred because it 
may be overloaded up to 6 amperes with- 
out risk of blowing, and lights up imme- 
diately the current is switched on. On 
account of the concentrated form of the 
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radiant surface, as well as the overload 
which the filaments will hear, this lamp 
furnishes the highest lighting effect which 
is attainable with any filament lamp. The 
lamp bulb is enclosed in a casing furnished 
with a slit for the reception of a ground- 
glass screen. The lamp lens, which is 
specially designed for use with filament 
lamps, has a helical focussing motion. 

The arrangement is depicted in Fig. 1, 
installed in a dark-room with a ruby lamp 
over it. The image of the object desired to 
be photographed is focussed on a white 
sheet of paper. The lamp is switched off 
and the paper is replaced by a prmting-pai>er. 
In order to cut off the extra light, the lamp 



Fig. 1. 


I.. Leitz Mola Lamp. R.T. Regulating Transformer. 

P. Abbe’s Prism I Image of the object. 



Fig. 2. 


Direct impression of the object on the printing-paper 
(A negative picture), 



Fig. 3. 

A positive print of the same object as in Fig. 2. 

and microscope are covered by means of a 
thick black cloth. It is recommended that 
Agfa Brovira Hard papers be used. With 
the full intensity of the Monla lamp, only 
a second’s exposure is enough to get the 
impression. Fig. 2 represents the photo- 
micrograph taken by a direct exposure on 
the printing-paper, while Fig. 3, is a positive 
picture of the same object taken by Leitz 
Leica Camera. A direct impression is re- 
commended for histological preparations, spe- 
cially for showing the nervous structures. 
It is only a convention that the nucleus be 
shown as a darkly stained body and this 
convention can be set aside in favour of 
saving time, labour and expenses. 

If the negative prints are not desired 
then the impression could be taken on a 
process plate of a slow speed and the in- 
tensity of light can easily be controlled in 
order to give the right exposure. This 
eliminates the expenses of purchasing a 
camera for photomicrography. 

In taking a direct impression on printing- 
paper, the cost would be about one anna 
and three pies per quarter size picture and 
plenty of time and labour is saved thereby. 
On the contrary, positive prints would 
cost not only time and labour but also five 
annas and three pies per picture if taken 
according to the method described above. 

M. A. Basir* 

Zoological Laboratories, 

Muslim University, 

Aligarh, U. P. 
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Magnetochemie. By Dr. Wilhelm Klemm. 
(Akademische Yerlagsgesellscliaft M. B. H., 
Leipzig). 1936. Pp. 262. Price 16 B.M. 

The importance of magnetic measure- 
ments in dealing with chemical problems can 
be gauged from the fact that within a year 
of the appearance of the first book in English 
on the subject of Magnetochemistry by 
S. S. Bhatnagar and K. N. Mathur (Mac- 
millan & Co.), Dr. Wilhelm Klemm, Professor 
of the Teehn. Hochschule Danzig-Langfuhr, 
has brought out a German monograph 
entitled Magnetochemie. The book covers 
a -wide and varied field. The earlier 
chapters are devoted to general physical 
principles and methods of measurements. 
The treatment is satisfactory, and nearly 
everything of importance has been dealt 
with. The author has made a slip in 
ignoring altogether the large electro -magnet 
of Cotton and, while describing the methods 
of measurements, such important contribu- 
tions as those of Bauer and Piccard, Wilson, 
Oxley, Bitter and several others may have 
been taken into consideration. There is a 
very good discussion of older theoretical 
results. A very reasoned criticism of the 
Langevin and Weiss theories leads on to 
the more modern concepts of magnetism 
based on the old and new quantum mecha- 
nics. Of particular interest are the ac- 
counts of the influence of temperature and 
the chemical linkage on the permanent 
moments, and the chapters on the magne- 
tic properties of atoms and ions which deal 
fully with the theoretical methods of 
Kirkwood, Pauling, ITartree, Stoner, Slater, 
Angus and others. 

Part III deals particularly with the 
application of magnetic properties to 
chemical problems, such as the determin- 
ation of constitution as suggested by 
Pascal from susceptibility considerations 
and by Perkin and others from mangeto- 
optical and molecular refraction measure- 
ments. 

Diamagnetism and polymerisation, free 
radical paramagnetism, compounds of rare 
earths, complexes both normal and pene- 
tration, rules of Sidgwick and Bose, the 
theories of Pauling and Yan Week, the 
influence of crystal sturcture on magnetic 


properties, magnetism of elements and 
solid solutions have been treated in a 
systematic though reasonably brief man- 
ner. A particular feature of the book is 
the space devoted to the discussion of the 
inter-metallic jhases from the magnetic 
concept and the alloys so important in 
industry find special mention. The author 
is fully alive to the importance of magnetic 
measurements for analytical purposes and 
for other uses such as the separation of 
substances and in chemical kinetics. The 
book is a very useful addition to the lite- 
rature on the subject of Magnetism and 
Chemistry and will no doubt attract the 
attention of research-workers in this field. 

S. S.B. 


Tables Annuelles de Constantes et 
Donnees Numeriques de Chemie, 
Physique, Biologie et Technologie.— 

[Guthier-Yillars (Paris) ; McGraw r -Hill 
Book Co., Inc. (New’ York).] (1) Numerical 
Data on Radioactivity , Nuclear Physics , 
Transmutations , Neutrons and Positrons : 
(1931 to April 1930). By I. Juliot- 
Curie, B. Grinberg and R. J. Walen. 
Pp. 57. Price 8s. 

Workers in the field of Nuclear Physics 
will gladly welcome the appearance of this 
section of the Annual Tables which is literally 
a treasure-house of information invaluable 
alike to the experimenter as well as to the 
theorist, on a branch of Physics which has 
had a phenomenal growth and has assumed 
considerable proportions during the last five 
years. As *we are all aware, the rapid 
succession of discoveries in the field of 
Radioactivity and Nuclear Disintegration 
which this period has witnessed has led and 
is leading to results of far-reaching and 
fundamental significance relating to basic 
problems such as the Structure of the Atomic 
Nucleus, the Nature of Radiant Energy, the 
inter-relation between Energy and Mass and 
the validity of the hitherto-undisputed 
Conservation Laws of Nature. The brilliant 
part played by the Curies in the unfolding 
of this new knowledge can hardly be over- 
stressed. The literature on the subjects 
embraced by the fascicle under review has 
grow r n with such rapidity and is scattered 
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over so many journals that we cannot he 
adequately thankful to the publishers in 
general and to the authors in particular for 
making it all so readily accessible to a wide 
circle of interested workers through, the 
medium of the present publication. 

The subject-matter is divided into two 
main sections. Section A deals with Natural 
Radioactivity under eight appropriate head- 
ings. Starting from the half -value periods of 
the naturally occurring radioactive elements 
the tables give exhaustive data concerning the 
spectra, energies, ionisation, range, slowing- 
down, and scattering by nuclei of a-rays. 
This is followed by the spectra and energies 
of /3-rays and the spectra and absorption of 
y- rays respectively. An account of the 
distribution of energy between the radiations 
emitted by radioactive elements, the che- 
mical effects of these radiations and a list 
of the radioactive minerals and springs found 
in different parts of the world bring Section 
A to a close. Section B which occupies the 
greater part of the space gives first of all a 
systematic, complete and critical account of 
the numerical data relative to Transmuta- 
tions and Induced Radioactivity. In pre- 
senting these data, the authors have classified 
the 92 known elements into two groups. As 
they have pointed out, the first thirty 
elements have been studied in great detail 
and a great many transmutations have been 
observed in these cases. Transmutations in 
the case of the remaining elements have been 
definitely established only when they are 
bombarded by neutrons, and in all these 
cases the resulting elements are found to be 
radioactive. The bibliography on trans- 
mutations shows at once the importance of 
the subject as well as the interest which it 
lias evoked when one glances over the 
rapidly increasing number of ' publications 
year after year. Interesting and valuable 
data relating to Protons, Isotopes, Neutrons 
and Positrons are contained in the last few 
pages. We have little doubt that the fine 
get-up, clarity and completeness of the 
compilation combined with the low price 
of the fascicle will ensure for it a con- 
siderable demand. 

(2) Numerical Data on the Raman Effect : 

Spectra , Intensities and Vibration Pat- 
terns : (1931 to 1934). By Dr. M. Magat. 

Pp.112. Price 12s. 

The importance of the information fur- 
nished by the study of the Raman Effect to 


workers in the field of Molecular Spectra 
and allied fields of physical and 
physico-chemical research needs no 
special emphasis. Dr. Magat has therefore 
fulfilled a task of great service to 
physicists and chemists at large by his careful 
and painstaking compilation and classifica- 
tion of the vast expanse of numerical data 
collected on the Raman Effect between the 
years 1931 and 1934. The substances are 
grouped according to their chemical consti- 
tution, the inorganic compounds being 
treated first, and the more numerous organic 
compounds in the second part. As Dr. 
Magat has emphasised, some difficulty is 
experienced in assessing the relative inten- 
sities of the Raman lines in a tabulation such 
as the one under review, since the visual 
intensity estimates generally given by investi- 
gators are only of an empirical and quali- 
tative nature based on arbitrary standards. 

The appendix at the end of the book 
which gives the vibrational modes, degene- 
racy, selection rules and polarisation charac- 
ters of the Raman lines of typical molecules 
possessing certain symmetry elements adds 
greatly to its usefulness. Certain minor 
errors in this section which require correction 
might be pointed out. In Pig. 5, p. 103, 
which gives the normal modes of vibration 
of the AB 2 molecule, the diagrammatic 
representation of v a is incorrect. For in- 
finitesimal vibrations, the conservation of 
angular momentum demands that the 
motion of the B atoms should be along the 
sides of the triangle instead of being in- 
clined to them as represented in the figure. 
In Fig. 15, p. 105 which represents the 
normal vibrations of the tetrahedral AB 4 
model, the doubly degenerate mode v 4 is 
incorrectly represented since the central 
atom is at rest in this vibration. It need 
scarcely be added that as a source of quick 
and ready reference the book will be of 
great help to workers engaged in the elucida- 
tion of molecular structure and constitution 
of chemical compounds. 

A word of explanation is perhaps necessary 
for a publication such as the present one 
which deals only with the results obtained 
till the end of 1934 on a subject which is 
drawing forth an endless stream of research 
papers from day to day. We understand 
that it is part of the programme laid out by 
the Managing Committee to bring out in this 
&nd similar other cases supplementary 
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fascicles embodying the data obtained during 
the period 1935-1936. The fulfilment of 
this programme in 1937 will be awaited 
with great interest. 

(3) Numerical Data on Rotatory Power : (1931 
to 1934). By E. Darmois, Pp. 68. 
Price 85. 

This is essentially a well-arranged tabulation 
of the experimental results that have accu- 
mulated on the subject of Optical Potatory 
Power between the years 1931 to 1934. 
The specific rotatory power of various groups 
of substances in the homogeneous state and 
in solution and the influence of temperature, 
concentration and solvent on the rotatory 
power are considered first. Exhaustive data 
relative to Rotatory Dispersion, Resolution 
of Racemic Compounds and Mutarotation 
which follow next occupy some forty pages. 
A. short section on the influence of various 
additions on the optical rotatory power, 
and a final one which gives references to 
select original papers that are more or less 
of a theoretical nature on topics such as the 
Walden Inversion, Configuration Studies, 
Absorption and Rotatory Power, Optical 
Superposition and Asymmetric Synthesis 
are also added. The detailed bibliography at 
the end gives references to some 400 original 
papers that have appeared on the subject 
in the period covered by the tables. 

R. Ananthakrishnan. 


The Aromatic Diazo Compounds and 
Their Technical Applications. By K . H. 
Saunders. (Edward Arnold & Co., London), 
1936. Pp. xii -f 224. Price 125. 6d. 

The peculiar properties of the diazo com- 
pounds render them very valuable both to 
the manufacturer of dyestuffs and chemicals 
on a large scale and the chemist engaged in 
research. Since the publication of the second 
edition of Cain’s book Chemistry and Techno- 
logy of the Diazo Compounds appeared about 
two decades ago, and since in the interval, 
great advances in the chemistry and technical 
applications of this group of compounds have 
taken place, the present hook supplies a 
definite need. It gives a clear and concise 
account of the subject up to date and in spite 
of its larger scope the size has not been unduly 
increased. Appropriate to the title, the 
consideration of the aliphatic diazo com- 
pounds has been omitted. By judiciously 
limiting the space allotted for the discussions 


of theories, the author has given due promi- 
nence to the descriptions of the reactions. 
The theoretical portion, instead of being an 
indiscriminate compilation of all and sundry 
ideas, gives a critical and well-thought-out 
review of the important developments. The 
book will be a very useful addition to any 
scientific and technical library. 

T. R. Seshadri. 


Kurzgefasstes Lehrbuch der Physiologi- 
schen Chemie. By S. Edlbacber. (Walter 
de Gruyter & Go., Berlin and Leipzig), 
1936. 3rd Edition. Pages 286. R.M. 8-50. 

The book is essentially for students 
going in for a degree course in medicine and 
as such it fulfils the purpose admirably. The 
arrangement of the subject-matter follows 
the usual sequence found in the books on 
the subject. The hook is indeed remarkable 
for the lucidity of expression. The author 
has succeeded in presenting some difficult 
aspects of the subject, e.g ., the stereo- 
chemistry of amino-acids, the chemistry of 
proteins, etc., in a manner so as to he 
comprehensible even to a student possessing 
something less than an average intelligence. 
The subject-matter lias been brought up-to- 
date which in itself is no mean achievement 
for a “ Kurzgefasstes Lehrbuch”. Some 
printers’ errors, however, have been over- 
looked, e.g., an O-atom has been left out in 
the formula of /3-glucoside (p. 14), “ Carbo- 
xyl ” for Carbonyl and “ Joung ” for Young 
are in the text, which will, I hope, be rectified 
in the next edition. 

Y. K. Patwardhan. 


Manual of Pharmacology. By W. E. Dixon. 

Revised by Dr. W. A. M. Smart. (Messrs. 

Edward Arnold and Co., London), 8th 

Edition, 1936. Pp. 483. Price 185. net. 

The Manual of Pharmacology by Professor 
W. E. Dixon is one of the most popular text- 
books on the subject and the appearance of a 
new edition after an interval of seven years 
will be welcomed by both teachers and medical 
students. With the development of im- 
proved experimental methods and laboratory 
technique, pharmacology has made a 
remarkable progress during recent years. 
It was only natural, therefore, that in order 
to include all the newer knowledge a number 
of sections in the new edition should be re- 
arranged and recast. This task has been 
very effectively and successfully carried out 
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by Dr. Smart. Although at first sight the 
book may appear to be a new one and not a 
new edition, careful perusal gives ample 
evidence of the personality of the old master. 

The introduction of chemical formulae and 
the attempt to bring into prominence the 
relationship between chemical constitution 
and pharmacological action are features 
evident to the most casual reader. Another 
innovation is the addition of a classified list of 
materia mediea at the end of each chapter. 
A number of chapters, c.cj ., hypnotics, uterine 
drugs, respiratory drugs, etc., have been 
thoroughly rewritten and brought up-to- 
date. The newer conceptions with regard to 
nature of action of eserine and cholinergic 
drugs have been included. Classification 
and arrangement of the subject-matter 
appears to have been done with great care 
and number of useful tracings have also 
been added. 

The book is bound to create a very favour- 
able impression and one may confidently 
hoioe that this edition would continue to 
maintain the useful purpose which its prede- 
cessors did for over a couple of decades. 

E. X. Chopra. 


The Microscope. By Simon Henry Gage. 

(Comstock Publishing Company, Ithaca, 

New York), Sixteenth Edition, 1936. 

Pp. viii + 616. Price § 4 net. 

This revised and greatly enlarged edition 
of Professor Gage's work will be invaluable 
to beginners and advanced students of 
biological laboratory practice. The book 
deals in a simple and direct language with 
the general principles of microscopy, pro- 
fusely illustrated by well- chosen figures. 
The methods of latest technique for the 
preparation of material for microscopic 
examination are fully treated and the needs 
of research workers receive ample considera- 
tion. Chapters III, VI and XIV, which 
treat of dark-field microscopy and. its appli- 
cation, the ultra-violet microscope and 
physical analysis and micro -incinerations 
and the optical applications for their exami- 
nation respectively, are full of interest. As 
an aid in resolution, the dark-field microscope 
has a greater advantage over bright-field 
illumination, by the absence of glare and 
flooding, the whole aperture of the objective 
being filled by uniform light. Objects which 
are not sufficiently clearly resolved by 
transmitted illumination can be resolved 


by dark-field illumination with greater 
precision. Many useful hints regarding con- 
densers, cover slips, lighting and lamps, 
preparations of objects are given in Chapter 
III. The ultra-violet microscope is a valuable 
aid in the physical analysis of objects under 
examination, and it is becoming increasingly 
necessary for acquiring as complete and 
detailed a knowledge of the structure and 
function of the tissues as the light radia- 
tions and lenses permit. Chapter VII gives 
an account of the general principles of the 
ultra-violet microscope and direct-ions for 
its use in the examination of microscopic 
preparations. The chapter on Micro-incine- 
rations gives the method by which the 
mineral salts in the fixed tissues can be 
studied, together with a detailed account of 
the optical appliances for such study. From 
the nature of the material, a dark field is 
almost a necessity for the study of the ash 
after micro-incineration and the special 
apparatus employed in the investigation 
include Policard -Scott Micro-incinerator, and 
uranium glass for allowing the form and 
path of light beams. 

Each chapter concludes with a list of 
reference works for collateral reading and 
the whole book is profusely illustrated. 
The final chapter gives a brief history of 
lenses and microscopes. 

This sumptuous book is indispensable to 
biological students and research workers, 
and is an extremely important contribution 
to the theory and practice of microscopy. 


Rutley’s Elements of Mineralogy. By 
H. EL Bead, (Thomas Murby & Co., 
London), 1936. 4th Edition. Pages viii + 
490+12. Price 8s. 

This is the fourth edition of Rutley’s 
Mineralogy -which has appeared under the 
editorship of Professor Bead since 1915. 
This edition has been so completely re- 
written and re-arranged that it is difficult 
to find any resemblance to Rutley’s original 
Mineralogy , but the courtesy title remains 
in admirable memory of that great minera- 
logist. 

The needs of the student, and especially 
of those who will be more interested in the 
economic side of mineralogy, are kept con- 
stantly in view throughout. The book com- 
mences with a description of those chemical 
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properties by which minerals may be identi- 
fied ; these are, of course, the usual blow- 
pipe tests which it is believed, all good pros- 
pectors should know. Some day, perhaps, 
a text-book on mineralogy will appear des- 
cribing those micro-chemical tests on which 
minearls can be so simply and rapidly deter- 
mined even by the most junior of students. 
The reader is led inChapetr IT through the 
various macroscopic properties which aid 
in mineral diagnosis — logically, perhaps, 
this second chapter should be first, but 
Professor Read’s arrangement is essential 
as mineralogy is founded on the principles 
of chemistry. A reference in this second 
chapter to the ease with which hardness and 
cohesion may he confused would be desir- 
able — the true hardness of a mineral is often 
far greater than its apparent hardness, hema- 
tite and pyrolusite being apposite examples. 
In Chapter III the elements of crystallo- 
graphy are simply and clearly told in suffi- 
cient detail, perhaps, for the elementary 
student. However, this reviewer would 
have liked to see this section treated even 
more fully, for crystallography is the most 
important branch of macroscopic minera- 
logy ; in other respects mineralogy has gone 
far beyond the study of hand specimens. 
The microscope is now the most powerful 
weapon of attack ; microchemical tests 
and the determination of refractive indices 
have become the foundation of diagnostic 
mineralogy. A brief note on the use of 
X-rays in crystallography might have been 
usefully inserted. Mineral optics receives 
excellent treatment, particularly as its prac- 
tical application in determinative minera- 
logy is so well brought out and stressed. 
The uses of the petrological microscope are- 
outlined and a few words are said about the 
reflecting microscope. Part I closes w T ith a 
chapter on the mode of occurrence of mine- 
rals, completing a clear picture for the stu- 
dent of the place of minerals in nature. 

Part II is entirely devoted to the descrip- 
tion of minerals. The classification adopt- 
ed is quite new, the economic significance 
of mineralogy being further emphasised by 
arranging the minerals primarily according 
to the useful elements present in them, 
and grouping them in the order of the Perio- 
dic Classification. Only the more impor- 
tant minerals are described ; some of ns 
may not agree as to which are the most im- 
portant ! The mode of occurrence and uses 
of each mineral are briefly sketched, a most 
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excellent feature of the hook. In some 
cases production statistics are given for re- 
cent years, helping the student to a clearer 
conception of the mineral industry. Some 
of Professor Read’s descriptions of the mode 
of occurrence of certain minerals may not 
be acceptable to many economic geologists 
to-day ; one example is his reference to cer- 
tain copper deposits which he classifies as 
pneumatolytic and pyrometasomatic. A 
few of the descriptions suggest that Profes- 
sor Read has not entirely kept up to date 
in his reading of the literature. It is a little- 
depressing to the microscopic mineralogist 
to see limonite still described as a mineral 
with the formula 2Fe 2 0 3 3H 2 0, to note the 
absence of any reference to water adsorp- 
tion in the variety of hematite known as 
turgite, and to read that pyrrhotite often 
contains nickel and cobalt. This reviewer 
lias found, at least in India, that miscon- 
ceptions such as this, once acquired by a 
student, are very difficult to eradicate even 
when he becomes a graduate. An idea of 
microscopic inclusions and intergrowths 
should be given clearly in even elementary 
text-books, and it should be stated that 
such materials as titan o-magnetite are mix- 
tures and not minerals. However, there is 
apparently a long way to go before English 
mineralogy begins to appreciate the signi- 
ficance of ore-microscopy. Notwithstanding 
such occasional defects in precision this 
reviewer is of the opinion that Professor 
Read’s latest edition of Rutley’s Elements of 
Mineralogy is the finest text-book of ele- 
mentary mineralogy which lias yet appeared 
and is certainly the most suitable for the 
needs of students in India. 

J. A. Dunn. 


Historical Introduction to Chemistry. By 

T. M. Lowry. (Macmillan &• Co., Ltd., 
London), 1936. Pp. ix + 581. Price 10 sh. 6d. 

This is the second edition of the late Prof. 
Lowry’s well-known book, the first edition 
of which appeared in 1915. All the material 
included in the earlier edition has been 
preserved intact. In addition, a brief mention 
has been made of modern work on isotopes, 
the elements, hafnium and ilinium, etc. 

The book provides within a reasonable 
compass an excellent introduction to 
historical chemistry. 

M. Seshaiyenoar, 
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Soil Erosion and its Control. 

[Soil Erosion and its Control by Q. C. Ayres. (McGraw-Hill Publishing' Co., 
New York and London) , 1936. Pp. 365. Price 2lsh.] 


npHE attention of tlie whole American 
nation has within the last 3 years been 
concentrated upon, the disastrous effects of 
disforestation and careless field cultivation 
in destroying the fertility and dispersing the 
substance of their soil. Years of propa- 
ganda and small-scale demonstrations carried 
out by a small band of far-seeing enthusiasts 
lias suddenly borne fruit in the creation of 
a vast federal government organisation, the 
Soil Conservation Service, which in an 
amazingly short time has established big 
demonstration projects in practically every 
state. These projects are staffed by men 
who have had previous experience on the 
land and some special training in soil con- 
servation or counter-erosion work, the origin- 
al cadre being mostly recruited from the 
forest service and from agricultural engineers. 

These activities have resulted in a vast 
output of printed matter, mostly publicity 
pamphlets, newspaper articles, addresses to 
learned societies, leaflets and bulletins to 
farmers, etc., but the men who could have 
written a comprehensive text-book on the 
subject were all much too busy organising 
new developments, which reminds one of 
the quip : ci An American acts then thinks, 
an Englishman thinks then acts, and a 
Chinaman thinks, and goes on thinking ! ” 

Many of the American universities and 
State colleges have extended their forestry 
and agriculture courses to provide for the 
training of this new army of soil conservation 
workers, and the book under review is a 
students' text-book written by the Pro- 
fessor of Agricultural Engineering in the 
Iowa State College at Ames, Iowa. This 
State is in the northern half of the Middle 
West farm belt with a rainfall of about 
30 inches with light soils and very gentle 
gradients, in fact ideal country for wheat 
farming, but its productivity has been very 
seriously reduced by wasteful farming 
methods, which have allowed the valuable top- 
soil to be washed away into the Mississippi 
River. Professor Ayres’ book gives an 
excellent general account of the erosion 
situation in the United States and ably 
summarises the mass of scattered literature 
which has already been printed, but the 
bulk of the book consists of detailed recom- 
mendations for the construction of field 
terrace and soil-saving dams which in 


pattern, scale, and labour methods are not 
directly applicable to Indian conditions. 

A short introduction is devoted to 
object lessons from erosion already reported 
from other countries, but this might have, 
been made much fuller and more convincing 
in view of the world -wide attention which is 
now being directed to this subject. China, 
of course, is the great historic instance of 
utter impoverishment and denudation which 
followed the destruction of her northern 
highland forests, but within recent years 
fresh material from archaeological research 
has proved more or less conclusively that 
the great Aztec civilisation of Central 
America passed away as a direct result of 
desiccation and erosion following upon 
clearance of tropical jungle on a big scale. 
India itself provides many concrete instances, 
such as Alexander’s historian’s report of 
great stretches of forest between Jhelum 
and Peshawar, and the Moghal historian’s 
account of the siege of Nurpur, Kangra, 
carried on “ in forests so dense that a bird 
could scarce stretch its wings,” where now 
there is hardly a tree for a bird to nest in. 
Many of the African colonies are taking up 
erosion control on a considerable scale and 
Australia is also starting, though much 
damage already done is ir repair able. 

In his discussion of the causes and effects 
of denudation of the existing plant cover as 
a contributory factor in erosion, the author 
brings out clearly the relative value of the 
various farm crops. He shows that soil 
loss is in direct ratio with the number of 
days for which a field is left with its soil, 
surface uncovered hv any crop — for in- 
stance continuous corn (maize) with 207 
days of uncovered, soil is highly destructive, 
continuous wheat with 91 days finds a 
midway position, while a permanent sward 
of fodder grass is a real guarantee against 
erosion. In discussing the influence of 
forest cover, however, he is not so convin- 
cing ; for instance he quotes figures from a 
mountain forest study by Bates and Henry 
at Wagonwheel Gap, Colorado, where the 
run-off of water and solid eroded material 
was measured from two comparable, catch- 
ments, one of which was clear -felled. The 
figures showed an appreciable increase in 
erosion, but not to any spectacular amount. 
Tins is quoted as an example of “denudation, 5 5 
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but actually the forest area felled was 
kept closed ‘ to grazing and recovered so 
quickly by the sprouting of aspen coppice 
shoots" that after only a few weeks’ real 
exposure to the elements, the whole area 
was reclothed even more densely than 
before. The usual Indian conception of 

denudation ” entails the complete and 
p immanent eradication of the natural plant 
cover through browsing and grazing, as 
well as felling of the trees, but Bates and 
Henry's figures are for a much less drastic 
operation and are therefore not a true 
picture of the amount of destruction actually 
wrought by complete denudation as we 
conceive it. 

One method of reducing erosion from field 
crops which has been much taken up in the 
United States is strip cropping, i.c., growing 
different crops in strips along the contour 
so that the cumulative surface wasli from a 
very vulnerable crop can be reduced. 
Cotton, maize, tobacco and other clean- 
tilled crops expose the soil beneath them, 
but loss of soil incurred by growing these 
can to some extent be prevented by inter- 
spersing strips of clover, lucerne, charri and 
other sorghums, wheat, barley, oats, fodder 
grasses or any other crop which makes a 
fairly good protective cover. In Indian 
practice it is of course essential that to be 
effective these must be fully established and 
in plentiful leaf before the onslaught of the 
monsoon rains, for it is then that protection 
of the soil is so essential. The Americans 
have experimented and measured every 
imaginable combination of crops suitable 
for each of their climatic regions in order to 
ascertain which gives most protection for a 
maximum area of cash-producing crops. 
The lesson should be applied in India, but a 
special technique suitable for our very small 
fields will have to be worked out ; the usual 
Indian closely terraced rice fields probably 
are unbeatable for preventing run-off, but 
other crops on sloping lands leave much to 
be desired. Improvement along this line 
will have to provide for popularising cut- 
fodder crops because these are amongst the 
best soil protectors. 

The use of contour-terracing either of 
stone or turf walls or ploughed earth ridges 
(the latter known in the Punjab as watt 
bandi) is already well known in many parts 
of India, though unfortunately it is not 
sufficiently practised. The use of the 
American broad-based terrace which does 
pot interfere with ploughing is excellent 


where big single fields of uniform slope have 
to be broken up into smaller catchment, 
units, but is not generally applicable in 
Indian field crops. It should however prove 
of very great value in the improvement of 
gently sloping grazing grounds ; the res- 
ponse of grass to the extra, share of moisture 
caught and held by such broad-based terraces 
is most marked, and if only some of our 
village grazing grounds on gentle slopes 
could be closed to grazing and contour- 
ridged for growing** cut-fodder, the gain 
both in reducing run-off and in conserving 
cattle food would be considerable. The 
author advocates contour-ridging in pasture 
land, blit he lias omitted a very necessary 
note of warning, namely, that for ground 
open to heavy grazing contour-ridging on 
anything more than very gentle slopes, of 
say 1 in 10, is bound to lead to concentration 
of run-oif and consequent erosion. 

Probably the most useful section of the 
book for Indian practice is that on the 
planning and construction of soil-saving 
and water-catching dams. In (furgaon and 
many other waterless tracts of isolated low 
hills there is a great future for water-catching 
dams of earth or stone, but they must he 
well placed and s e i en t i (i call y cons tructed , 
especially as regards the escape channel 
for leading away the surplus water when it 
threatens to overflow. Useful tables are 
given for calculating the size of such dams 
and their outlets, based upon the expected 
maximum run-olf from serious storms. The 
actual figures for run-off for different slopes 
and types of plant cover arc copied from 
C. E. Bamser’s well-known data, now in 
common use amongst American soil con- 
servation workers. These would need to 
be used with great caution if applied to 
Indian conditions, firstly, because individual 
storms in India will exceed oven the semi- 
tropic south-eastern region of the United 
States in concentrated intensity and. in 
cumulative heaviness. Secondly because 
Bamser’s graphs show pasture land as 
giving considerably loss run-off per acre than 
cultivated ground on a similar slope ; in 
India it is generally the reverse, partially 
terraced cultivation giving decidedly less 
run-off; than grazing ground of the same 
slope. This epitomises the essential differ- 
ence in conditions between the two coun- 
tries; in the United. States cultivation is 
in big fields so that long unbroken slopes of 
bare plough land give much heavier run-off 
than do the comparatively well clothed 
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imtnre fields grazed in a rational manner, graph giving Ms empirical figures of run-off 
generally on a definite rotation. In India, 'for different sizes of catchments of from 10 
on the other hand, small individual holdings to 30 % slopes is reproduced alongside 



Ramser’s curves for average American conditions 
giving maximum expected to be exceeded once every 
10 years. 

Fig. 


Similar curves for Indian conditions based on very 
meagre Punjab Foot Hill Data. 

1 . 


Comparative run-off for American and Punjab conditions. 


grazing ground is so persistently over- 
grazed that it is left completely exposed to 
sheet erosion. 

To make this position clear, Ramser’s 


similar curves for Indian conditions, though 
our information for the latter is unfortunately 
very meagre. 

R. Maclagan G-orrie. 


OBITUARY. 

Mr. Dev Dev Mukerji (1903-1937). 


W ITH deep regret we record the death 
of Dev Dev Mukerji, Technical 
Assistant in the Zoological Survey of India, 
which took place at Calcutta on Thursday, 
the 21st of January 1937, after a brief 
illness, at an early age of 3-1 years. 

Dev Dev Mukerji was born in January 
1903 at Kliarda in the 24-Parganas and 
after his early education at the village 
school he was sent to II. C. E. School at 
Andul from where he passed his Matricula- 
tion Examination. In 1919, he joined the. 
St. Xavier’s College at Calcutta and four 
years later passed his B.Sc. Examination 
with honours in Zoology. In 1925 lie took 
his M.Sc. degree of the Calcutta University 
in Zoology, and in 1926 joined as an Assistant 
in the Zoological Survey of India. 

Mukerji had a special aptitude for research 
and a year after his joining the Zoological 
Survey he published his first paper on two 
<c Pug-headed ” specimens of a catfish. 
Afterwards he worked on several collections 
from different parts of India in collaboration 


with the officers of the Department or 
independently. He was also a keen field 
zoologist, as is clear from some of his papers. 

Mukerji was very methodical, thorough 
and painstaking in his work and made a 
very critical study of the data lie collected. 
Ilis published papers show what a com- 
mendable amount of research work, besides 
his heavy routine duties, lie was able to 
do within a short period. At the time of 
his death he was engaged in preparing a 
Bulletin on Indian freshwater fishes for the 
Malaria Survey of India, a task of consi- 
derable responsibility. 

Dev Dev Mukerji was a man of great 
personal cliarm and broad sympathies. He 
was liked by his superiors and colleagues, 
and in him the Zoological Survey has lost 
a very able and thoroughly reliable assistant. 
The science of Zoology, especially ichthyo- 
logy, has become much poorer to-day by his 
premature death. 


Sunder Lal Kora. 
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S. R. Ranganathan, m.a., l.t., f.l.a. 
University Librarian , Madras 


Gellibrand, Henry (1597-1637) 

H ENRY GELLIBRAND, a seven- 
teenth century mathematician of 
England, was born in the parish of St. 
Botolph, Alder sgate, London, on Novem- 
ber 17, 1597. His father, Henry Gelli- 
brand, m.a., was a Fellow of All Souls’ 
College, Oxford, and died before the son 
entered the University. Gellibrand became 
a commoner of Trinity College, Oxford, 
in 1615 and took the M.A. Degree in 1623. 
Thereafter, he took holy orders and enter- 
ed upon church work. 

Change of Career 

In the meantime, Sir Henry Savile had 
founded in 1619 two professorships at 
Oxford — the Savilian Professorship of 
Geometry and the Savilian Professorship 
of Astronomy. Savile himself held the 
Professorship of Astronomy for some time. 
While hearing one of Savile’s lectures, 
Gellibrand was so impressed with it and 
His interest in mathematics was so roused 
that he gave up his curacy and decided to 
devote himself entirely to mathematics. 
He settled at Oxford and became a friend 
of Henry Briggs, of logarithms fame, who 
was then Savilian Professor of Astronomy. 
On the recommendation of Briggs, who 
was Professor of Geometry at Gresham 
College, London, till his arrival at Oxford, 
Gellibrand was appointed Professor of 
Astronomy at Gresham College in 1627. 

His Publications 

Gellibrand wrote several w'orks. The 
chief of them are : — 

(1) A discourse mathematicall of the 
variation of the magnetical needle 
together with its admirable dimi- 
nution lately discovered. 

(2) An institution trigonometrical 1. 

(3) An epitome of navigation. 

Trigonometria Britannica 
But the most outstanding fame of 
Gellibrand as a mathematical author rests 
on the monumental publication entitled 
Trigonometria Britannica , which came out 
in two folio volumes in 1633. This was 
really a book left unfinished by his friend 
Briggs, when he died in 1630. In 1632, 
Gellibrand completed the book, adding a 


second part, all his own. A copy of this 
is available in the Royal Observatory. 
Gellibrand dedicated it to the electors to 
the Savilian Chair. From the preface, it 
is seen that Vlacq, another great enthu- 
siast of the then newly discovered loga- 
rithms, took upon himself the cost of print- 
ing the work. It gives a table of sines for 
intervals of 0°-625 to 19 places of decimals 
and of log sines to 14 places. The work 
divides the quadrant into 90° but divides 
each degree into 100 equal parts. An 
English translation of Gellibrand’s part of 
this book was published in 1658 as part- 
two of his Trigonometria Britannica or the 
doctrine of triangles by John Newton. A 
copy of this also is available in the Royal 
Observatory. 

Gellibrand died of fever at London on 
16th February 1637. 


Turner, Edward (1798-1837) 
TpDWARD TURNER, the British che- 
^ mist, was born in Jamaica in July 
1798. He studied medicine at Edinburgh 
and graduated M.D. in 1819. Thereafter, 
he went to Gottingen and studied chemistry 
for two years under the celebrated analy- 
tical chemist Stromeyer. He returned to 
Edinburgh in 1824 and became a lecturer 
in chemistry. In 1828, when the Univer- 
sity of London was founded, he obtained 
the Professorship of Chemistry in the 
University College and continued to hold 
it till the end of his life. 

His Publications 

In his short career, he published forty 
papers, most- of which appeared in the 
Edinburgh journal of science. The read- 
ers of Current Science may be particularly 
interested in a paper of his published iu 
Yol. 9 of that journal in 1828 under the 
title Analysis of the solid contents of two 
hot mineral springs in India. In 1825, he 
brought out a short but clearly expressed 
Introduction to the study of the laws of chemi- 
cal combination and the atomic theory. His 
Elements of chemistry which first came 
out in 1827 and went through eight edi- 
tions was remarkable for the comprehen- 
sive and lucid manner in which the whole 
science of chemistry was expounded. He 
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also contributed the mineralogical arti- 
cles of the Penny cydopcedia published 
for the Society for the Propagation of 
Useful Knowledge. 

His Contributions 

His chief interest was in inorganic che- 
mistry. He employed himself especially in 
perfecting the atomic theory. It was 
through his labours that the equivalent 
numbers of many of the elements were 
established. He was elected F.R.S. in 
1831 . 

His End 

In early life he was subject to disease of 
the lungs. In 1835, he was compelled by 
the declining state of his health to suspend 
all original researches. In January 1837, 
lie was seized with inflammation of the 
lungs and died at his residence at Hamstead 
on February 13, 1837, to the deep regret 
of every friend of the progress of chemistry. 
He is said to have been a person of most 
engaging manners and appearance and of 
most amicable character, and his body 
was followed to the grave, with every 
manifestation of respect and affectionate 
attachment by the whole body of the 
pupils and professors of the University 
College, London. A marble bust of him 
was placed in the library of the College, 
the cost being defrayed by subscriptions 
from his pupils. 

Mascart, Eleuthere Elie Nicolas 
(1837-1908) 

lyTASCAET, the French physicist and 
^ meteorologist, was born at Quarou- 
ble on 20th February 1837. He had his 
education at Ecole nor male superieure. 
He became a Doctor of Science in 1864. 
Having been successively Conservator of 
the Collections in the Ecole normale, Pro- 
fessor of Physics in the Lyee de Versailles 
and the College Chaptal and having acted 
on several occasions as a Deputy to Profes- 
sor Regnault at the College de France, he 
succeeded to the chair of Regnault in 1872. 
Later, in 1878, he became the Director of 
the Central Bureau of Meteorology in Paris. 
This post he held till his retirement in 1907. 
Contributions to Spectroscopy 

He was a prolific writer. He has to his 
credit more than 120 papers. His first 
few papers were on spectroscopy, the very 
first entitled, Determination de la longueur 
d o'nde de la race A , having appeared in 
Comptes rendufs in 1863. He was one of 
the first to apply photography to the study 


of spectra. He devised a novel optometer 
and studied the distribution of colour sensa- 
tion over the retina of the eye. Between 
1874 and 1878, he made elaborate studies 
in the refraction and dispersion of gases. 
He investigated Doppler’s theory and 
reached the conclusion that optical pheno- 
mena give no indication of the absolute 
motion of a body but only of its relative 
motion. This result earned for him the 
Grand Prix de Sciences Mathematiques in 
1874. The culmination of his contribution 
to optics is his elegant Traite d'optique pub- 
lished in four volumes, in 1890-93. 

Contributions to Electricity 

Next. Mascart turned his attention to 
electricity and magnetism. Through his 
Traite d" electr ic He statique 2 V. published 
in 1870, he introduced Green’s theory of 
potentials to the students of physics in 
Europe. He took a leading part in the 
determination of electrical units. The 
Electrical Exhibition and the International 
Electric Congress of 1881 brought him to 
the forefront in the debates on electrical 
units. His determination of the electro- 
chemical equivalent of silver was accepted 
as the standard. 

Contributions to Meteorology 

As the Director of the Central Bureau 
of Meteorology in Paris for nearly thirty 
years, he succeeded in the face of numerous 
difficulties in gradually perfecting the equip- 
ment and organisation of the Bureau audio 
establishing the systematic publication in 
France of weather charts and weather fore- 
casts. He published several Bulletins and 
Observations as the director. He early 
made his mark in the scientific study of 
meteorology. His observations in L875 
contributed largely to the conclusion that 
in the development of fogs and clouds, the 
presence of dust was essential. 

His Honours 

In 1884, he was elected to the Academic 
des Sciences, of which he became President 
in 1904. He assisted the Government in 
various committees and bureaus and in 
recognition of his public services, he was 
created Grand Officer of the Legion of 
Honour. He was the President of the 
Electrical Congress of 1900. He was also 
an honorary member of several foreign 
learned bodies and was the President of 
the International Meteorological Commit- 
tee from 1896 to 1907. 

He died at Poissv on August 26, 1908. 
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INDUSTRIAL OUTLOOK. 

The Hydrogenation of Coal, 

By Kenneth Gordon. 

{Imperial Chemical Industries, Limited, London.) 


The Chemistry op Hydrogenation. 

D LETS’ G the last twenty years a feature 
of chemical industry has been the 
large-scale development of a new and 
powerful tool in the shape of high pressure 
hydrogenation. The first application was 
the synthesis of ammonia from nitrogen. 
This was followed by the conversion of 
carbon monoxide to methanol. The latest 
development of the process is the liquefaction 
of coal to form petrol, or indeed almost 
any oil product. 

The hydrogenation of coal is, in fact, a 
destructive hydrogenation process, in which 
hydrogen is made to react with the coal at 
a temperature sufficiently high to break 
down the large and complicated molecules 
of the coal substance. The essential parts 
of the reaction are that coal is subjected to 
the action of heat and of high pressure 
hydrogen in the presence of catalysts. 

The main function of the high temperature 
is to effect the ‘well-known cracking reaction 
which simplifies the molecular structure of 
the coal and produces molecules of the size 
required. 

The main function of the high pressure 
hydrogen is to increase the yield of the 
desired product by preventing coke forma- 
tion. When coal is heated in the absence 
of hydrogen, the large coal molecules, which 
contain relatively little hydrogen, are broken 
down into smaller molecules, some of which 
are richer in hydrogen than the original 
coal molecules, and some are poorer. Those 
that are richer form the yield of light oil 
and petrol, together with a certain amount 
of gas containing still more hydrogen, the 
formation of which may not be desired but 
always takes place to" some extent. The 
molecules that are poorer in hydrogen, 
being highly unsaturated, polymerise rapidly 
to form coke and heavy oils. On simple 
application of heat, therefore, it is clear 
that the yield of a desired light oil product* 
of relatively high hydrogen content is 
limited by the hydrogen content of the 
coal treated. When bituminous coal is 
heated, for example, about 80 per cent, of 


the pure coal substance is converted to 
coke. 

When the heating of the coal is carried out 
in the presence of high pressure hydrogen, 
however, coke formation can be avoided, 
since unsaturated molecules react with 
hydrogen so that polymerisation is prevented 
and the yield of light oil products is in- 
creased enormously: 

A. further effect of the hydrogen is to 
remove the undesired oxygen, nitrogen and 
sulphur which are present in coal in chemical 
combination with carbon and hydrogen. 
These are converted by the hydrogen into 
•water, ammonia and sulphuretted hydrogen, 
which are subsequently separated in the 
form of an aqueous solution. (Tig. 1.) 

The function of the catalysts is to accele- 
rate the desired reactions. Various cata- 
lysts are used in practice, all of which 
favour, in general, both the cracking reaction 
and the addition of hydrogen, but to different 
relative extents. The choice of (catalyst 
depends on the nature of the raw material 
and of the desired product. 

Hydrogenation may be elTocted either in 
the liquid phase or in the vapour phase. 

Liquid phase reaction is employed when 
hydrogenating coals or heavy Oils. In 
treating coal, for example, it is first I indy 
ground and mixed with heavy oil, and the 
mixture is heated and introduced together 
with hydrogen into a reaction vessel, the 
suspension of the coal in oil being kept 
agitated by the stream of hydrogen bubbling 
through it. Catalysts are introduced in the 
form of powder either mixed with the original 
coal or injected separately a-s a suspension 
in oil. 

Vapour phase reaction is used in the 
treatment of lighter oils which, in the 
presence of hydrogen, are completely vapor- 
ised at the reaction temperature. * Jn this 
case the heated oil vapour is passed, together 
with hydrogen, over solid catalyst in the 
reaction vessel. 

Tt is by altering the conditions of the 
reaction that sucli varied feed materials may 
be treated by hydrogenation to give varied 
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Fig. 1. 

The Conversion of Coal to Petrol by Hydrogenation. 


products. In general, lower temperatures 
tend to give more saturated products 
containing more hydrogen than those 
obtained at high temperatures, since the 
latter favour the cracking reaction at the 
expense of saturation with hydrogen. 

Thus, by working in the liquid phase at 
a low temperature of about 400° 0., heavy 
oils can be hydrogenated without much 
cracking, and in this way, for example 
lubricating oils can be improved in quality’ 

In the vapour phase, similarly, by working 
at low temperatures crude petrol can be 
refined without much cracking and middle 
oils can be gently hydrogenated to form 
kerosene. By working with high tempe- 
ratures of above 500° C. and with suitable 
catalysts, petrols with exceptionally high 
anti-knock properties can be produced. 

However carefully the reaction conditions 
for any particular hydrogenation reaction 
are chosen, it is impossible to avoid the 
production of a certain quantity of gas 
during the cracking reaction, particularly at 
high temperatures. Although gas formation 
does not altogether represent a loss of 
efficiency in that the gas, consisting largely 
of methane and. ethane,' can be reacted 


with steam to give the major part of the 
hydrogen requirements of the plant, it does, 
nevertheless, represent a loss of oil output 
which must always be considered when 
choosing the most suitable conditions of 
catalysis and temperature for any particular 
hydrogenation reaction. 

In producing petrol from coal it is possible 
to obtain a yield of petrol by direct liquid 
phase hydrogenation. It has’ however been 
found to be greatly preferable to work with 
a two-stage process, the liquid phase reaction 
being followed by a secondary vapour 
phase reaction in which middle oil formed 
in the first stage is hydrogenated to petrol. 
In some circumstances it is economic to 
introduce an intermediate stage to convert 
heavy oil formed in the original coal hydro- 
genation stage into middle oil. 

Principles of a Large-scale Coal 
Hydrogenation Plant. 

It is generally economic to remove a 
portion of the ash in the coal before intro- 
ducing it to the high pressure hydrogenation 
plant. This may be effected by any one of 
numerous well-known processes, for example, 
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air elurriation followed by flotation on well- 
agitated sand and water mixtures. In 
working- with brown coal it is advisable to 
remove the water content by drying. 

The coal is finely ground and mixed with 
an equal weight of circulating heavy oil 
returned from a later stage in the process. 
This results in the formation of a coal 
paste, which is a suspension of coal in oil 
and which, at the temperature employed, is 
fluid and can be readily handled in pipe 
lines and pumps. The paste is fed to 
hydraulically operated pumps -which deliver 
it at a pressure of 250 atmospheres through 
high pressure pipes to the reaction unit. 

The reaction unit consists of interchangers, 
preheater, reaction vessels known as con- 
verters, cooler and catchpots or separators 
(Fig. 2). The coal paste is joined by a 
stream of high pressure hydrogen, after 
which the combined mixture is heated to 
reaction temperature (400-500° 0.) by pass- 
ing through the interchangers and preheaters. 
In the interchangers, which are in general, 
of the tube-stack type, the cold feed is 
partially heated by heat exchange with the 
hot products leaving the converters. In 
the preheater it passes through tubes which 
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are heated by the hot gases from a fuel 
gas burner. 

The heated mixture then passes to the 
converters, of which there are generally 
tw r o or more, arranged in series. 

The converters consist of large forgings 
(height 45 feet, diameter (> feet, for ex- 
ample), enclosing reaction vessels, the com- 
bined volume of the latter being sufficient 
to give the required time of reaction. The 
internal reaction vessel is separated from 
the external forging by insulation. Conse- 
quently the internal vessel withstands the 
reaction temperature but no pressure, and 
the external forging withstands the 250 
atmospheres pressure but not a high tempe- 
rature. This design obviates the use of 
special steels for the heavy forgings. 

The hydrogenation reaction ‘which takes 
place in the converters is highly exothermic, 
and these vessels are consequently fitted 
with thermocouples for the measurement of 
temperature, and suitable means for control. 

The catalysts required for the reaction 
are either added in the form of pow'der to 
the original coal paste or injected separately 



Fig. 2. 

Diagram of Full §cale Hydrogenation Unit, 



Gordon : The Hydrogenation of Coal 


445 


No. 8 1 
Feb. 1937 J 

at some point in the system in the form of 
a suspension in oil. 

On leaving the converters the products 
pass immediately to the hot catchpot. 
This is a separator which is maintained 
only a few degrees lower than the reaction 
temperature, and in which separation is 
made between the vaporized and non- 
vaporized products of the reaction. The 
noil-vaporized product is a sludge which 
contains the ash content of the original 
coal, unconverted coal and heavy oil. This 
sludge is cooled, released from pressure and 
treated by centrifuging and a special carbo- 
nisation process to recover its oil content 
and give a small purge from the reaction 
system of ash introduced with the coal 
feed and of unconverted coal. The purge 
is obtained in the form of a low grade coke 
which is employed as a boiler fuel. The oil 
recovered from the sludge is recirculated to 
form part of the oil used for pasting the 
coal feed. Any sludge which is not sub- 
jected to this oil recovery process is recircu- 
lated directly and used for making coal 
paste. 

The main products from the reaction 
leave the hot catchpot in the form of vapour 
and pass through the interchangers and 
cooler, after which, at atmospheric tempera- 
ture, they enter the cold catchpot where 
there is a further separation between liquid 
and vapour or gas. 

The gas fraction from the cold catchpot 
consists mainly of hydrogen accompanied by 
hydrocarbon gases formed by the undesired 
extreme splitting reaction in the converters. 
The hydrocarbons are largely removed by 
passing the gas together with high pressure 
oil through a wash tower, and the purified 
hydrogen then passes to compressors where 
it is boosted to its original pressure and 
recycled to the reaction unit. 

The liquid fraction from the cold catchpot 
is the main product from the reaction. It 
is released from pressure and passed to 
storage tanks where it is allowed to stand 
for several hours to separate an aqueous 
layer containing water, ammonia and sulphu- 
retted hydrogen formed from the oxygen, 
nitrogen and sulphur in the original coal. 

The oil product is then pumped to a 
distillation plant where it is fractionated 
into a heavy oil, a middle oil and a petrol. 


The middle oil fraction is further 
hydrogenated to form petrol in a vapour 
phase reaction unit (containing interchang- 
ers, preheater, converters, cooler and catch- 
pot), similar to the reaction unit used for 
the hydrogenation of the coal paste, but 
differing from it in that the converters 
contain solid catalysts suitably supported 
and there is no hot catchpot since the entire 
product is vaporized at the reaction tempe- 
rature. The oil product from this reaction 
unit is finally fractionated in the distillation 
unit to give petrol of the desired volatility 
and a middle oil fraction which is returned 
to the reaction. 

The heavy oil fraction from the distilla- 
tion of the product from the coal hydro- 
genation unit is recirculated and used for 
pasting the coal feed. 

In some circumstances it is found econo- 
mic to ox3erate the coal reaction unit to 
produce more heavy oil than is required for 
mixing with the coal feed. The excess 
heavy oil is then hydrogenated in a secondary 
liquid phase reaction unit similar to the 
first. The oil product is fractionated at the 
distillation plant to give heavy oil, middle 
oil and petrol fractions. The heavy oil is 
recirculated to the liquid phase reaction, 
and the middle oil passes to the vapour 
phase reaction. 

A diagrammatic flowsheet of the bitu- 
minous coal hydrogenation plant at Billing- 
ham, which includes a secondary liquid 
phase reaction unit, is shown in Tig. 3. 

The major part of the petrol output of 
the plant is obtained from the product of 
the vapour phase reaction unit. It is imme- 
diately washed with caustic soda to remove 
sulphuretted hydrogen, but requires no 
further refining treatment. Petrol from the 
liquid phase reaction units is refined by 
washing with caustic soda and sulphuric 
acid, followed by redistillation. 

Hydrocarbon gas, formed by the undesired 
extreme cracking reaction in the converters, 
is formed as a by-product. The gas is 
evolved when pressure is released from the 
wash-oil used to purify the hydrogen leaving 
the reaction units, and from the main oil 
products from the reaction units. The 
richest part of it contains a petrol fraction 
which is removed in an absorber and stripper 
at the distillation unit. Butane or propane 
may also be removed from it and sold in 
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Fig. 3. 

Flow Diagram of Billingham Plant for Hydrogenation of Coal, 
Creosote Oil and L.T. Tar. 


cylinders for use as fuel gas. The remainder 
of the by-product gas may be used as a fuel 
gas on the plant, but is most useful for the. 
manufacture, of hydrogen by treating it 
with steam in the presence of catalysts, a 
process which was originally worked out by 
the LG. and Standard Oil Company (New 
Jersey). In this way it is possible to provide 
the major part of the hydrogen requirements 
of a coal hydrogenation plant. 

Further by-products which may be iso- 
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lated separately or may, if desired, 
be further hydrogenated to form 
petrol, are phenol, cresol and high 
homologues. 

History of Hydrogenation. 
The original conception of pro- 
ducing oil and petrol from coal 
by hydrogenation is due to Bergius. 
Commencing shortly before the 
War he carried out numerous 
experiments in externally heated 
autoclaves. These eventually cul- 
minated in a small continuously 
operated plant at Bheinau, near 
Mannheim, which was operated 
until 1927. 

The I.G. commenced experi- 
mental work on the subject after 
the War. They made two great 
advances ; the discovery of cata- 
lysts immune to poisoning by 
sulphur, and the division of the 
reaction into liquid phase and 
vapour phase stages. In conse- 
quence they were able, in 1927, 
to build a large-scale plant at 
Leuna designed to produce 100,000 
tons per year of petrol from 
brown coal. For the first few 
years the plant operated mainly 
on low r temperature tar from 
brown coal and German crude 
petroleum. Since 193.1, however, 
direct hydrogenation of brown 
coal has been the main source of 
output, and in the last year or 
two extensions have been made 
to the plant until at the present 
time the output is 325,000 tons 
per year of petrol. 

In 1927, the I.G. entered into 
an agreement with the Standard 
Oil Company (New Jersey), and 
the latter then built two hydro- 
genation plants in America, which 
have been used for the production' 
of petrol, special solvents, lubricating oils 
and kerosene. 

I.O.I. commenced work in 1927, concen- 
trating mainly on the production of petrol 
from bituminous coal, being the most suita- 
ble application of the hydrogenation pro- 
cess for conditions in England. They oper- 
ated a large-scale experiment from 1929 to 
1931 in a plant treating 10 tons per day of 
bituminous coal. 

In .1931 the four major operators in the 
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field — namely, the I.G. of Germany, The 
Standard Oil Company (New Jersey), the 
Royal-Dutch Shell Group, and the I.C.I., — 
associated themselves in a pooling company, 
the International Hydrogenation Patents 
Co., in order to pool their patent rights 
and to effect a general exchange of techni- 
cal information, the l.C.I.’s interests being 
centred in the British Empire. At the 
same time arrangements were made for 
marketing products through existing oil- 
distributing Companies. 

This pooling of technical resources on an 
altogether unprecedented scale has been 
uniformly beneficial, and the I.H.P. group 
is now pre-eminent technically and their 
patent position very strong. Even apart 
from the patent position it would seem 
imprudent to attempt to operate inde- 
pendently when there are available such 
great accumulated practical experience and 
technical resources as are possessed by the 
constituent Companies in the I.H.P. pool. 

In 1935, I.C.I. started a large-scale plant 
at Billingham-on-Tees to produce 100,000 
tons per year of petrol from bituminous 
coal and 50,000 tons per year of petrol 
from bituminous coal tars, the total output 
of petrol being 150,000 tons per year. 

In 1934 while the above plant was being 
erected, the LG. carried out a large-scale 
experiment on the hydrogenation of bitu- 
minous coal, which operated successfully 
for four months. A large-scale plant is 


starting this year (1936) at the Hibernia 
Colliery in the Ruhr, to produce 125,000 
tons per year of petrol by the hydrogena- 
tion of bituminous coal. In addition, the 
Braunkohle-Benzm AG. (Brabag) is now 
building two plants, one of which is now 
commencing operation, in which petrol is 
to be produced by the h 3 7 drogenation of 
low temperature tar obtained from brown 
coal. 

Large-scale plants operating or about to 
operate the I.H.P. destructive hydrogena- 
tion process are detailed in the following 
table : — 

The combined capacity of the above plants 
is 1,625, COO tons/year of petrol. 

Products of Hydrogenation. 

The flexibility of the hydrogenation- 
process is evident not only in the diverse 
natures of the various raw materials which 
can be used, but also in the varied types of 
products which can be obtained. 

When the process is operated to produce 
petrol, for example, the knock rating and 
volatility of the petrol may be varied as 
desired within wide limits. The following 
table gives the more important properties 
of three types of petrol produced by the 
hydrogenation of bituminous coal. 

£i 1 ” refers to a petrol obtained directly 
from coal stage reaction, and corresponds 
to the specification of a typical No. 1 spirit 
in England. 


Firm 

Place 

Country 

Raw Material 

Date of 
Starting 

Rated Annual 
Output 

Tons 

I.G. 

I.euna 

Germany 

Brown coal 

Brown coal tar 
Creosote oil 

German petroleum oil 

1927 

350,000 

S.O.Co. 

Baton Rouge 

U.S.A. 

Petroleum oil 

1930 

250,000 

,, 

Bayway 

U.S.A. 

11 

1930 

250,000 

I.C.I. 

Billingham 

Great Britain 

Bituminous coal 
Creosote oil 

L. T. tar 

1935 

150,000 

Brabag 

(Two Plants) 

G ermany 

Brown coal tar 

1936 

300,000 

Hibernia 

Sch Given 


Bituminous coal 

1936 

125,000 

A.N.I.C. 

Bari and 

Livorno 

Italy 

Petroleum oil 

under 

construction 

200,000 

i 
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2 ” indicates a vapour phase petrol high boiling petroleum fractions of best 

made up to a typical Ethyl Spirit specifica- quality lubricating oil rich in hydrogen 
tion with. lead. and with a flat temperature-viscosity curve. 

3 ” is a leaded aviation spirit. Loss of yield caused by extreme crack- 


Properties of Petrol from Bituminous Goal Hydrogenation. 



1 

2 

3 

Specific gravity 


0*740-0*745 

0*734-0-738 

0*730 

I. IIP. 


35 deg. C. 

35 deg. C. 

35 deg C. 

90 % vol. recovered at 


158 „ 

160 „ 

150 „ „ 

F.B.P. 


170 „ 

170 „ 

165 „ 

Residue 


1-0 % 

1-0 % 

1 -0% 

Loss • • ' * • 

% Distillation -f- Loss at 


1*0% 

1*0% 

1-0% 

70 deg. C. 


20 % 

19% 

40 % 

2] % 

100 „ „ 


40 % 

50% 

140 „ „ 


75 % 

75% 

*7% 

Reid Vap. Pressure at 100 deg. F. 


9 lb. 

9 lb. 

7 lb. 

Octane No. C. F. R. Motor Method 
Octane No. C. F. R. Aviation Method 


71-73 

80 

87 

Colour 


+ 25 Saybolt 

Red 

Blue 

Odour 


Marketable 

Marketable 

Marketable 

Sulphur, % by weight 


0*5 

0*01-0*02 

0*01-0*02 

Doctor Test 

A.S.T.M. Copper strip corrosion test 


N egative 

Negative 

N egative 

Gum, pyrex dish without air jet (mgm./lOOml.) 

2-0 

Up” to 3*0 

Up to 3*0 


Large-scale coal hydrogenation plants 
have so far been operated mainly to produce 
petrol as the main product. The process 
can, however, be altered to produce almost 
any other type of oil product. Thus the 
heavy oil obtained from coal forms an 
excellent fuel oil without further treatment. 
Diesel oil may be obtained by direct hydro- 
genation of brown coal, or by mild hydro- 
genation in the vapour phase of middle oil 
obtained by hydrogenation of bituminous 
coal. 

Up to the present time very little work 
has been done on the production of lubri- 
cating oil from bituminous coal, but it is 
known that heavy oil made by the hydro- 
genation of brovn coal may be converted 
into lubricating oil by further hydrogenation 
over a static catalyst. This process of 
hydrogenation with a static catalyst is 
used by the Standard Oil Company of New 
Jersey for the large-scale production from 


ing reactions which form coke and gas are 
minimised, as mentioned before, by the 
high pressure hydrogen and comparatively 
low temperatures. Consequently yields are 
high. For example, the yield of petrol 
from bituminous coal calculated on an ash 
and moisture free basis is more than 60 per 
cent, by weight. The yield of petrol from 
tars and oils is 80-90 per cent, by weight. 

The most important figure is the over-all 
coal consumption, including coal used for 
producing all the hydrogen and services 
necessary such as electric power and steam. 
For producing petrol from bituminous coal 
the over-all requirement per ton of petrol 
is 3 - 5 to 4 tons of raw coal, the exact figure 
depending on the ash and moisture content 
of the coal and its suitability for the pro- 
cess. Thus, the thermal efficiency is 40 
per cent., which, may be compared with 
the figure of 25 per cent, for generation of 
electric power. 
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The Insecticidal Properties of Kerosene and Lubricating Oil-Emulsions. 

By XJ. S. Sharga. 

(. Agricultural College, C awnpore.) 


T IGHT oils having insecticidal properties 
have been known since 1S97. The igno- 
rance of the physical and chemical properties 
of the emulsions, and the want of standardization, 
have lately brought them into disrepute. Re- 
cently in Europe and America, a fresh impetus 
has been given to the use of heavy oils, specially 
lubricating oils and this is fast taking the place 
of lime- sulphur wash in dormant sprays for 
scale-insect control. 

A few laboratory and field observations were 
therefore made with kerosene and lubricating 
oil-emulsions and the nature of their actions on 
a large number of insects including scale-insects 
was noted. Only a few oil -emulsions are effective 
against scale-insects. The insecticidal properties 
of oil-emulsions are dependent on the following 
factors: — (1) The manner in which the oil is 
mixed. (2) Kind and quantity of soap irsed. 
(3) Type of oil. (4) Composition of the water 
employed, and (5) Temperature of the emulsions 
used for spraying. All factors being similar, oils 
with SO-lOO viscosity (resistance to flow, 
“ Saybold test”) are quicker to emulsify than 
those between 30-40 viscosity. The size of the 
globules in the emulsions determines their 
insecticidal property. 

Stability . — Different sizes of emulsified oil 
globules have different properties, as is indicated 
by the work of Moore 1 , Richardson, 2 Griffen 
and Burdette and English. 3 The less stable 
the emulsion, the greater is the amount of oil 
thrown to the surface of the spray-drops. In 
killing aphids the most effective emulsions are 
those which are relatively unstable and are good 
wetters. On the other hand, those emulsions 
which have a high wetting ability are injurious 
to foliage. Kerosene emulsion is a good wetter. 
The size of the emulsified oil globules are small 
and it effects a high kill of aphids. But it also 
burns the tender foliage if it is not made in the 
proper manner and proportion. 

Viscosity and volatility . — The results obtained 
by De Ong 4 and English 3 in spraying against 
citrus scale and oyster shell scale may be taken 
as a. fair indication of the effectiveness of oil 
emulsions against other scale -in sects also. A 
spray of GO viscosity and 5*3 percent, volatility 
is not so effective as sprays of slightly higher- 
viscosity and lower volatility. Kerosene oil of 
32 viscosity and 35-1. per cent, volatility emulsi- 
fied in sodium or potassium soap is ineffective 
(English 3 ). For scale-insect control the oil should 
not, normally, be below 80 viscosity and should 
not have a volatility of over 1 per cent. 

Wetting and spreading . — A good wetter is a 
good killer of insects owing to the physical and 
chemical reactions that it can produce on or 
inside the insect body. The spreading of the 
emulsified substance on insects is followed by 
killing. Aphids are not readily killed by sprays 
that do nob wet them and wetting is secured by 
the addition of soap. Oil emulsified in tap water 
is not so stable as in distilled water and stability 
is one factor upon which depends the killing 
action of the oil emulsified. 

Saturated and unsaturated oils . — The killing 


power depends upon the type of oil and the 
amount of emulsifying agent employed. The 
unsaturated oils may be more effective than 
saturated oils if the emulsion is of the unstable 
type. In controlling scale-insects, the action of 
an oil-emulsion is largely a physical one, that of 
suffocation. If death is due to penetration, 
the oils of low viscosity should be more effective, 
but high volatility is usually associated with 
low viscosity and if death is to be effected by 
penetration alone, the oils should persist for 
some time. The ineffectiveness of light oils has 
also been demonstrated by Moore 6 and Graham ; 
these oils evaporate too quickly to cause pene- 
tration and death. According to De Ong, 4 scale- 
insects actually expel the light oils from their 
tracheal system. It is therefore better to use an 
emulsion that will release quickly an oil of 
sufficiently high viscosity and low volatility to 
give a residue that will persist for some time to 
cause death by suffocation. This is well sup- 
ported by the observations made by the author 
on the lubricating oil-emulsions, Castrol A A. 

Kerosene oil emulsion . — This emulsion was 
prepared with 1 oz. of sodium soap (Bar Soap), 
10 oz. of water and 20 oz. of kerosene oil. Stock 
solutions were briskly agitated for 30 minutes 
and a sample was examined under the micro- 
scope. Oil globules of all sizes were found and 
there were numerous globules of small sizes 
contiguous with each other. When diluted six 
times (Temp. 30° C.) the oil globules were found 
scattered. Substituting* soft soap for hard soap 
and keeping* the same proportions, the emulsifica- 
tion was better and the globules were much 
more even in size and very closely packed ; 
with dilution, they were scattered" but still 
closely packed. The difference in the compact- 
ness of globules and their sizes is well marked 
in the two types of emulsions prepared with 
hard, soap and soft soap. light oils and soaps 
of known analytical characters should he em- 
ployed for preparing the emulsions in order to 
obtain definite results. The size of oil globules 
formed is an important factor in the killing of 
aphids, jassids, etc. The small globules formed 
run well over the insect body dissolving the 
waxy coating if any and the death of the insect 
is almost- instantaneous. 

Lubricating oil emulsion. — W alee field Castrol A A 
was used in preparing this emulsion. It is a 
medium-heavy oil with a B.P. over 240° C. 
The emulsion of this oil was prepared in the 
same way and with the same proportion of soap 
and water as with kerosene. Examination of 
the emulsion was made under the microscope. 
In this case the oil globules were of very large 
size, small globules were also present. When 
soft soap was used the emulsion was better ; 
globules were contiguous and the size of the oil 
globules was small. On dilution the globules 
were scattered but their size was maintained. 
The volatility was remarkably low and the 
droplets showed a tendency to run together in a 
short time. With a fall of temperature an oil 
residue was invariably left and this is a highly 
desirable quality in scale-insect control. It can 
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br- effect ivelv used on various species of Aspidio- 
i l(iSm Pulvinaria . Icert/a . Lecaneum and other 
coccids. In the control of these scale-insects, 
wetting power is not so much needed as the large 
size of the globules found in Casirol *4.4. Several 
of the large size globules completely cover up 
the scale, causing " death through suffocation. 
Besides, the emulsion from lubricating oil is not 
penetrating and not so dangerous to foliage as 
the kerosene oil emulsion. Imbricating oil is 
also not likely to cause canker of stems, branches 
and twigs and the future prospects of its use as 
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sprays against scale-insects in India appear to 
be great 7 Detailed results on these will be 
published elsewhere. 


1 Moore, Univ. Mh Tech. Bull., 1921, 2. 
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4 De Ong, Jour. Eco Ent., 192G, 19. 
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Biochemistry in Relation to Agriculture. 

By Sir John Russell, d.sc., p.r.s. 


<<yOC. at the Indian Institute of Science, are 
T engaged in a field which offers great- 
opportunities to add to the richness of life, to 
alleviate human sufferings and to improve the 
lot of the millions of agriculturists in India ; 
and I hope that the triumphs and achievements 
of biochemistry will further be improved by the 
work that you are doing at the Institute ” — so 
declared Sir John Bussell, Director of the 
Botha msted Experimental Station, in concluding 
an interesting address on “ Biochemistry in 
Relation to Agriculture ” which he delivered 
under the auspices of the Society of Biological 
ChemiAs at Bangalore on December 15th, last. 

Biochemistry, said Sir John, was the chemistry 
of substances concerned with life. In the early 
days of biochemistry that subject had been a 
distinct branch of chemistry and people had 
thought of life as entirely distinct from non- 
living things. That was the origin of the dis- 
tinction between organic and inorganic chemistry, 
a distinction which still survived and caused 
confusion among students. In the second period 
of the study of biochemistry it was shown that 
substances with life could also be synthesised in 
the laboratories and that there was no funda- 
mental difference between organic and inorganic 
substances. 

Later still the difference became one purely of 
convenience in study. In reality the realm of 
nature was one and indivisible but they classified 
their studies into different groups because one 
could not study every field. 

Agriculture . — Referring to agriculture, Sir 
J obn said, that one Professor had defined it 
“ as something to keep aw T ay from”. In his 
young days, he had been warned that there was 
no career to be made out of agriculture. He, 
however, held that there was a great deal in 
agriculture and that there was a close connection 
between agriculture and biochemistry. As a 
result of recent studies in biochemistry they had 
found it possible to define quality in relation to 
crops. In England, for example, quality prob- 
lems in connection with crops were first- "studied 
in relation to barley which was used in the 
production of beer. Later, the studies in qualitv 
extended to wheat and it was found that there 
were three different kinds of wheat — one which 
was best adapted for loaves, another which was 
good for biscuits, and another which was good 
for macaroni. What was good for one puroose 
was not necessarily good for the other two. 


Biochemical study Lad been able to relate the 
composition of wliea-t in a general way with the 
question of its suit-ability to any purpose*, but 
the details were still obscure. 

In India they hart a particularly important 
set of problems concerned with the food of the 
people, especially of the Indian ryot, who as they 
all knew, was the basic foundation on which the 
whole of this country was built. In order to 
arrive at the normal daily food available for 
consumption by the average ryot, Sir John had 
collected figures referring to the total crop 
production in India and found that the avera.gr* 
consumption of grain by the Indian ryot worked out 
at about one pound per head per day. In the 
Punjab and in Bengal it was slightly over a 
pound, while it was slightly under a pound in 
Madras. Curiously enough, these figures tallied 
closely with those for consumption furnished by 
the ryots themselves whom Sir John had in- 
terrogated. The normal food of the ryot in 
the Punjab consisted of fifty pea* cent, wheat, 
thirty per cent, gram and the rest of cereals. That 
would furnish a diet very rich in protein. In 
Bengal the diet was very poor in protein, as it 
was almost wholly composed of rice. In Madras 
they had an intermediate sort of diet, rice 
accounting for* 70 per cent, and the rest being 
made up of protein foods. 

Protein Content of drain . — There is great need 
for the determination of the nature and amount 
of proteins present in the common grains in use 
in India. They knew the protein contents of 
wheat and barley but they wanted more informa- 
tion than was available now, about the proteins 
of Indian grains. Till that study was completed, 
they could not say how the daily diet of the Indian 
ryot could be improved. Agriculturists could 
not be expected to lenow what foods to grow 
from a dietary point of view. 

What- was the source of vitamins for the Indian 
ryot and agriculturist ? In an Indian village, he 
had met an old man who could not say how old 
he was, but was obviously above 70 "years. If 
one could accept his own account of his diet, lie 
would have had very little of the vitamins A, B, 
C, or D. That w r ould constitute a biochemical 
mystery making one wonder whether by some 
physiological process tbe Indian ryot had evolved 
the secret of protecting himself, against defici- 
encies of vitamins in Lis food. Scientists, per- 
haps, in an effort to explain it away, would fall 
back upon the abundance of brilliant sunshine 
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which they had in India. Sir John felt that 
there was a great deal in it and that the 
abundant sunshine might somehow or other 
make it unnecessary for the Indian ryot to have 
as much vitamin supply as was needed in less 
sunny countries. 

That did not, however, mean that there was 
no room for improving the diet of the Indian 
ryot. That could and should be improved. 
That problem could be solved only after they 
had solved the biochemical problems relating 
to Indian food products. 

Livestock Problems . — Sir John then referred to 
the conditions of animal stock in India and said 
that everywhere in India, poor stalks of grain 
crops, and poor grazing fields provided the main 
food for cattle. That was an inadequate diet 
for animals. There was a great need to radically 
improve the dietary of animals both in quality 
and in quantity. He was glad to note that at 
the Animal Husbandry Conference held in Madras, 
they had on the previous day (December 14) 
emphasised that point. The bullock was the 
greatest source of power for agriculturists in 
India and they had to remember that power 
could not be produced out of nothing. The 
problem of milk supply was also one which 
required their immediate attention. In most 
villages milk could be got only in very small 
quantities by the children and sometimes not 
at all. 

Nitrogen Fixation in Soils . — Referring to the 
need for a scientific study of soils, Sir John said 
that they had not yet fully understood the 
remarkable cycle in Nature with reference to nitro- 
gen production. Though that subject had been 
fairly fully studied in connection with the tempe- 
rate climates, yet in the tropics it still remained 
to be studied adequately. Particularly, with 
reference to soil study, they had to conduct large- 
scale field experiments to ascertain facts and to 
work out processes. Some work in that direction 
had been done in U. S. A. But the results 
obtained there did not agree with those obtained 
in temperate climates, such as in England. In 
England they had established that the source of 
nitrogen in the soil was leguminous plants. But 
in the arid regions of U. S. A., they failed to get 
clear evidence of fixation by leguminous plants. 
What they should know was whether or not, in 
a country like India, fixation by free living 
organisms played an important part as a source 
of nitrogen. That was a problem of fundamental 
importance in soil study. In England they 
could not determine whether nitrogen fixation 
proceeded independently of leguminous plants. 
That could only be done in a tropical climate. 


Even in regard to experiments connected with 
composts and farm manures they found that the 
results varied as between England and America. 
Therefore if they wanted to obtain satisfactory 
solutions for their problems connected with 
agriculture, biochemists in India would have to 
solve them. 

Water -logged Soils . — The chemistry of water- 
logged fields was another direction in which 
experimental work by biochemists would prove 
of great value to the Indian ryot. The condi- 
tions relating to water-logged • areas in India 
differed very much from those in England, where 
water-logged areas were merely swamps where 
the water was stagnant. On the other hand, in 
India the water was being constantly renewed 
in water-logged areas owing to evaporation and 
replacement by fresh water. At present not 
enough was known about the micro-biological 
conditions of paddy soils. Sir John felt sure 
that there was great scope for the application of 
modern biochemical knowledge towards the 
improvement of paddy cultivation, especially by 
way of extension of the pioneering work carried 
out by Harrison and Iyer in that direction. 

Utilisation of Tlustes. — The use of waste 
products w r as another direction in which the 
biochemist could help a great deal. The possi- 
bilities of utilising on a commercial scale, plants 
and plant products winch were not edible de- 
served study. 

The biochemist could also contribute a great 
deal by studying problems connected with the 
utilisation of sewage. Sir John was glad to note 
that Dr. Gilbert Fowler, who had done a great 
deal of successful work in that direction, was 
present at the meeting. In the West as in 
England they had succeeded in disposing of the 
sewage in a healthy manner, though in a wasteful 
way. Dr. Fowler’s method, however, enabled 
the Western method of sewage disposal to be 
adopted without losing the manurial value, 
especially in regard to nitrogen and phosphates. 
Phosphates formed an important fertilizer mate- 
rial whose supplies were almost monopolised by 
France and America. Thanks to the activated 
sludge method it had become possible to recover 
a considerable portion of the phosphates from 
sewage. The only problem in that connection 
which remained to be solved was that of drying 
the truculent colloids. The retention of moisture 
by colloids w T as a problem for the man of physics 
to solve. 

Concluding, Sir John referred to the rapid 
growth of the sugar industry in India and the 
possibility of putting the by-product, vis., 
molasses, to much better use than was being 
done now. 
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Physics in Hungary — Past and Present* — I. 

ByR. Ortvay, Budapest. 


Introduction. 

TTUNGARY is a, small country in a part of 
Europe where Western civilization meets 
East-European civilization developed under 
Byzantine influence and which was sometimes 
reached by the waves from the East. The 
Hungarians aie an Eastern people, they came 
lie rc from the East a thousand years ago, but 
their civilization is rather Western than East- 
European. In an unquiet part of Europe, at 
times defending itself and Europe against the 
East, at times lighting for its independence 
with the West, it has survived for 1,000 years 
and, suffering at present but not crushed, it is 
still hoping for a better future. Twice it was 
almost swept away from the earth. First, in 
the thirteenth century it was overrun by the 
Mongols and was almost ruined ; then again in 
the sixteenth and seventeenth centuries, for 
ISO years, the greatest part of the country was 
occupied by the Turks. In the course of history 
Hungary had difficult fights with Austria to 
which it was joined by the person of the same 
ruler. Hardly had its relation with Austria 
unproved, ' when the territory of the country 
was reduced to one-third of its former size after 
the Great War, and it was almost numbed in its 
national existence. But people believe with 
unaltered hope in the justice of Providence that 
things may change one day. It is quite natural 
that in such circumstances Hungary does not 
belong to the leading nations of European civi- 
lization and it does not occupy the place that 
the little nations in the West do in more favour- 
able circumstances. Nevertheless Hungary 
always does her best to take part in any intel- 
lectual movement in Europe, contributing large- 
ly to the advance of European culture. 

You have also had the opportunity to meet 
some representatives of Hungarian science ; 
a scholar whose name is certainly familiar to 
many in India, A. Korosi-Osoma, was the first 
to compile a vocabulary of the Tibetan language; 
Ins tomb is still in Darjeeling. 

You know the name of Sir Aurelius Stein, 
a Hungarian, by birth who lives in India when 
not away on an expedition to fathom the 
secrets of Asiatic history. 

I. 

After this general introduction allow me to 
proceed to a discussion of certain moments of 
Hungarian physics of general import. 

• In the fifteenth century, in the reign of King 
Mathias Corvinus the fortress of Buda, now 
part of the capital city Budapest, was a splendid 
seat of Renaissance culture, the meeting place 
of foreign artists and scientists. Also the well- 
known astronomer John Regiomontanus had 
lived there for some years. But this promising 
beginning was soon swept away by the waves 
of the coming Turkish invasion. Later on in 
the reign of Queen Maria Theresa we find the 
Jesuit Max Hell one of the first to observe the 
solar transit of Venus. At the end of the 
eighteenth century and in the beginning of the 


* From a lecture delivered at the Indian Institute of 
Science, Bangalore, on 5th January 1937- 


nineteenth century lived the two Bolyais, father 
and son. It is well known that the younger 
of them John Bolyai was one of the first mathe- 
maticians, who independently of others invent- 
ed a non-Euclid can geometry without any inner 
contradiction. I cannot go into details con- 
cerning the later development of Hungarian 
mathematics. I only wish to mention that 
John Segner, the inventor of the well-known 
rotating wheel, was also bom in Hungary. 

A pioneer of Hungarian physics, an interest- 
ing and original thinker was A. Jedlik, a Bene- 
dictine friar. Professor in the University of 
Budapest. He was the type of the unselfish, 
humble scientist who liked science for itself and 
did not want to bring it in connection with 
practical life. He made optical gratings with 
his self-made dividing machine, and constructed 
long before Siemens, an electric machine based 
on the dynamo principle. But Siemens per- 
ceived immediately the fundamental impor- 
tance of this principle, on which an immense 
industry was built ; Jedlik, on the other hand, 
never thought of a practical application and 
only cared for the working of his machines. 

Now- I shall pass on to a more modern and 
more powerful personality, Baron R. Eotvfis, 
the most prominent representative of Hungarian 
physics. He came of a noble, historical family ; 
his father was one of the most prominent and 
celebrated writers and politicians of the liberal 
era. He studied at German universities, was 
much influenced by Kirchhoff and was always 
more inclined towards phenomenalism than 
towards the corpuscular theory the popularity 
of which was rapidly growing in his time ; lie 
could appreciate, however, the final success of 
the latter. 

Among his many-sided theoretical and experi- 
mental investigations in physics I shall only 
confine myself to his researches in gravity and 
capillarity. 

A great part of his investigations in gravity 
is concerned with the change of the force of 
gravity on the surface of the earth and gives 
a method to determine this local variation which 
is the second derivative of the potential of 
gravity. 

In other words his method makes it possible 
to determine the equipotential lines of gravity. 

His method is based on a modification of the 
torsion-balance of Cavendish : a horizontal rod 
is suspended in the middle by an elastic wire 
and bears on both ends weights of equal masses. 
One of the two weights is joined closely to one 
end of the rod, the other hangs on a wire fixed 
at the other end. If the field of gravity is differ- 
ent in direction and intensity in the places of 
the two weights the equilibrium of the balance 
cannot result only from gravity, the balance 
will turn till the moment arising from the 
torsion of the wire makes a new equilibrium. 
The theory of the method shows that if we 
observe this elastic moment in six positions 
differing by angles of 60 degrees, we can obtain 
the six second derivatives of the potential. The 
idea of the method is very simple, but Eotvos 
had to overcome extraordinary difficulties in 
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order to make his instrument function not only 
in his laboratory, but also in the open air. He 
tv as not only obliged to find out the quality of 
the elastic suspension wire, but lie was obliged 
to eliminate some other disturbing circumstan- 
ces, especially thermal air currents, arising from 
the unequal temperatures of the different parts 
of the instrument. He could not evacuate his 
instrument because the air was needed to damp 
the vibrations. Therefore he put the balance 
in a three-fold metal box and regulated the air 
current in such a way, that then the instrument 
met every demand. After perfecting his method 
Hot vos with the help of some prominent pupils 
measured large areas and determined the change 
of gravity and the connection between the 
anomalies of gravity and the geological struc- 
ture. It is of very great practical consequence 
that the method of Edtvos makes it possible 
to determine the geological anticlinals and salt- 
domes which are often connected with oil. Such 
researches were made in Europe as well as in 
America and also in India by the order of the 
Burma Oil Company. Three expeditions were 
made in the winters of 1923-24, 1921-25, 1925- 
26 to Upper Indus, Upper Assam and in the 
State of Ivhairpur under the direction of 
D. Pekar, who as the Head of the Eotvos Geo- 
physical Institute directed these researches with 
the help of many others after the death of 
R. Eotvos. 

Another prominent pupil of Edtvos, S. Rybar, 
had put the Edtvos balance in a more handy 
shape and provided it with automatic photo- 
graphic registering apparatus which saves much 
time and work. Because Eotvos did not apply 
for a patent for his instrument, other -firms sell 
similar instruments ; to-day they are indispens- 
able for geophysical research. 

Edtvos went with his balance into other 
questions of great theoretical importance. He 
investigated the question whether gravity is 
absorbed by matter. At sunrise or sunset there 
is a position for the balance in which the gravity 
of the sun is acting through the air upon the 
upper load, but through several miles of the 
earth upon the lower one. In spite of the sensi- 
bility of this method no absorption was to be 
observed. 

The researches concerning the proportionality 
of the gravitational and inert masses are of 
greater importance. With the help of pendu- 
lums made of different materials, Newton proved 
that such proportionality existed within the 
limit of 1/1000. Later Bessel reduced this limit 
to 1/60,000 but nobody made such exact measure- 
ments as Edtvos and his pupils. Eotvos, Pekar 
and Fekete in their excellent work which won 
the first Beneke-prize of the University of 
Gottingen reduced the limit to 1/20,000,000 ; 
lately another pupil of Edtvos, John 
Ramer, showed that it was not greater than 
1/2,000,000,000. The principal importance of 
these investigations is, that the gravitational 
theory of Einstein is based on the same pro- 
portionality of the gravitational and inert masses, 
and this is undoubtedly one of the fundamental 
laws of nature. 

I cannot deal extensively with the investiga- 
tions of Edtvos on terrestrial magnetism, but I 


cannot fail to mention his researches on capil- 
larity . 

First, he introduced a new method to determine 
the constant of capillarity. This method is 
independent of all suppositions concerning the 
angle between the surface of the liquid and the 
wall of glass. It may be applied to liquids in 
sealed glass-bottles at all temperatures up to 
the boiling point or to the critical-temperature. 
He ascertained the following law to be valid for 
liquids which do not dissociate at their boiling 
point. If a be the constant of capillarity, v the 
molecular volume, r the absolute temperature, 
then : 

— (aw 2 ' 3 ) = 0,22 F (0-227)/ 
a r 

or, integrated, 
a v 213 — Iv (r' — t) 

t / is that characteristic temperature of the 
liquid at which a disappears. Later Madelung 
and especially Born and Courant undertook 
theoretical investigations concerning the law of 
Eotvos and they found that the quantity Iv in 
conformity with experience is but minutely 
inconstant and may be expressed by the follow- 
ing formula : 

IC = 0,210 (1 + A) 

where 9 is the critical temperature occurring in 
Debye’s theory of solids. 

I may say that Eotvos influenced the scientific 
life of Hungary most effectively not only with 
his important discoveries but also with his noble 
personality. 

The greatest interest in the field of physical 
science in Hungary was taken in optics. First 
I have to mention I. Frohlich who, with the result 
of the strenuous work of forty years, laid down 
the real foundation of Hungarian optical research. 
His investigations deal especially with the 
polarisation of diffracted light. He published his 
researches in a book written in German. lie 
succeeded in proving with absolute certainty the 
penetration of light into the optically lighter 
material in the case of total reflexion. In con- 
nection with these investigations we have to 
mention the researches of P. Selenyi, and the 
investigations on fluorescence of I. Frohlich, 

I. Frohlich constructed further an instrument 
for measuring the intensity of an electric current 
on the basis of the electrodynamometer principle, 
and made also careful investigations to estimate 
the absolute electric resistance. 

S. Rybar whose gravitational balance I have 
already mentioned, got a good result demon- 
strating the absolute value of the alteration in 
the phase of light in the case of total reflexion. 

8. Rybar investigated further the Zeeman 
effect of Lanthanum and Cobalt, he also made 
valuable researches about the alteration of the 
constant of capillarity with temperature till the 
critical point of some liquids and found it in 
agreement with the formula of Eotvos. 

"The optical researches of B. Pogany deserve 
special attention with regard to the theory of 
relativity ; he carefully repeated the Saqiue 
experiment at Zeiss’s in Jena. He established a 
big physical laboratory at the Technical Uni- 
versity in Budapest. Here many band-spectra 
researches are conducted under the guidance 
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of R. Schmid with the assistance of many others. 
Many researches came out from that splendidly 
equipped Institute : e.g. } The correct separation 

of several bands, the determination of their 
Zeeman-effect, the energy of linkage in some 
carbonates, etc. There is an interesting instru- 
ment, an electromagnet with wedge-shaped 
poles of the length of (50 cm. : with its help it 
was possible to " determine the Zeeman-effect of 
slightly absorbing materials, such as oxygen 
(O2). 

One of the most prominent pupils of Eotvos, 
who also works on gravity and capillarity. 
Oh. Tangl, has carried out important investigations 
concerning the dielectric constant. He investi- 
gated the change of the dielectric constant of 
gases resulting from the change of temperature and 
pressure. The writer of these pages investigated 
also the change of the dielectric constant of 
some liquids put under great pressure. Szalay 
investigated the change of the D. O. with regard, 
to the dipole-theory of Debye. 

In the last few years in Prof. TangTs Institute 
in connection with the investigations of Miss 
Fori 6 about the cosmical radiation a grand 
experimental arrangement was made. Later 
Barnothy perfected the method. Now the device 
registers automatically the number of electrons 
which pass through both counters at an interval 
less than 10" 5 second, but does not register 
electrons reaching the different counters at a 
longer interval. "They went into the study of 
the question whether there is any periodicity 
about cosmic rays ; last summer they explored 
the absorption of cosmic rays in the coal-mines 
at Dorog (Plungary) and found that the depth 
of 1,400" meters of water- equivalent was the 
noticeable limit of the penetration of cosmical 
rays. 

Among other investigations I may mention the 
researches of Z. Gyulai about the photoelectric 
effect of selenium and salt and about their elec- 
trical conduction under the influence of light and 
his investigations about the process of crystalli- 
sation ; Narav-Szaho determined the structure 
of some crystals by the method of Bragg ; 
Szalay studied the dielectric constant and the 
ultrasonics. I call special attention to the 
investigations of G. Bekessy about the mecha- 
nism of hearing and some other problems of 
acoustics of technical importance, which are 
highly appreciated. 

Everywhere in the world, the laboratories of 
the big factories are of growing importance not 
only for technical, but also for proper physical 
research. Also in the laboratories of the 
“ Egyesiilt Izzolampagyar ” and “ Vatea,” two 
well-known factories for electric bulbs and radio 
valves, some important researches of purely 
scientific character are being made. Z. Bay. 
Director of the Research Laboratory of E. 1., 
former Professor at the University of Szeged, 
analysed the electric discharge in rarefied gases 
and now he deals with the destruction of the 
nucleus. P. Selenyi worked out a method for 
el ectrostatical registration. 


In the laboratories of the “ Vatea ” factory 
Director Patay with the help of some others 
investigates high-emitting hot cathodes and 
physical problems connected therewith. 

Theoretical physics has been of great interest 
since a long time in Hungary ; first have been 
dealt with mechanics (Rethy, Konig), technical 
mechanics (K. Szily jr., Rejtd), and then the 
problem of the mechanical interpretation of the 
second law of thermodynamics (Rethy, IC. Szily 
sr.). 

A prominent personality in theoretical physics 
was T. Farkas. A scientist of strong mathe- 
matical mentality he was mainly concerned 
with the problems of mechanics, thermodynamics 
and electrodynamics. He was a very consistent 
representative of phenomenologism which is 
strongly connected witli the names of Kir eld) off, 
Dham and Voigt. His best result was the 
interpretation of the principle of virtual dis- 
placement in the form characterised by Fourier 
by means of an inequality. He very carefully 
investigated the importance and the limit of 
validity of the principle and applied it to some 
problems in mechanics and thermodynamics. 
Dealing with the mathematical bases of the 
principle he was obliged to investigate the theory 
of linear inequalities and doing so be discovered 
the chief theorems of it independently though 
at the same time as Minkowski. 

His investigations concerning thermodyna- 
mical equilibrium are of great importance, he 
expressed the second law of thermodynamics 
in a general formula, which is nearly the same 
as the celebrated formula given by Caratheodory 
fourteen years later. 

Besides, Farkas dealt with pure mathematical 
problems too : with the principle of Huygens, 
he gave a continuum theory of electricity and 
was one of the first who appreciated the signi- 
ficance of the theory of relativity of Einstein. 

In theoretical as in experimental physics 
some good investigations were made by V. 
Zemplen. He has done important researches 
to determine the internal friction of gases with 
the help of pendulating a,nd rotating globes, and 
carried out investigations about some theoretical 
questions in mechanics, kinetic theory of gases 
and hydrodynamics. 

Another student of theoretical physics E. 
Brody worked for a long time with M. Born, 
together with whom he published several papers. 
I want to mention his work concerning the 
quantification of oscillations with finite amplitude 
and liis researches about the chemical constant, 
band spectra, especially that of the NO molecule, 
and finally his investigations concerning the 
linkage of carbon atoms. 

E. Csaszar dealt with the radiation of a black 
body and with other problems of quantum 
theory and recently with the absorption of 
X-rays. 

K. Szell dealt with the entropy of gases in 
different cases. 

{To be continued.) 
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On a Characteristic Property of Trigono- 
metrical Polynomials. — Markoff (Comp. Math., 
3, Fasc. 3, 305-309) has proved the following 
theorem about periodic continuous functions. 
Let f(x) be a function with period 1 (and conti- 
nuous). Then only the following two cases 

n 

are possible: either the sum 2l f(k a) consi- 

k = i 


dered as a function of n is bounded for every irra- 
tional a, or the set of values of a for which the 
sum is bounded form a set of the first catagory ; 
and if the first case is ture, then 

f(x) — S ajte 277 ^ ix with a 0 = 0 

- N 

and in the second case no such representation is 
possible. The proof is elementary and is brought 
about by a series of lemmas of which the following 
are the leading ones: 

Lemma 1. If under the same conditions as 


above 

then 


Jt f(lca) 
k ~ 1 


C for some irrational a, 


e 

k = i 


,2 Ttmkict J f{x)e - 2 nmix 


dx 


< 2 C 


and 


dx — 0. (The latter part follow; 


s when 


_2 Timix j 
)e dx 


< 2C 


we observe that ha - [ha] is uniformly distributed 
in 0, I.) 

Lemma 2. Under the same conditions 

. _ f lfMe 

L C 0 

and _ . , 

Lemma 3. If under the same hypothesis 

f(x) e ” 27T * IX dx 4 0 for an co of Id s, then the 
o 

set of values of a. for which the sum is bounded 
is of the first category. With the proofs of these 
three lemmas the theorem follows. 

Iv. V. I. 


Development of the Male Gametes in Angio- 
sperms. — -Poddubnaja-Arnoldi ( Planta , 1930, 25, 
502-529) studied the development of the male 
gametes in some angiosperms with a view to find an 
answer to the following questions : (a) whether 
the male gametes are merely naked nuclei or cells, 
(b) whether the vegetative nucleus persists or 
undergoes an early degeneration (thus being of 
importance for the growth of the pollen tube or 
not) and (c) whether the nuclei in the tube have 
an independent movement of their own, or are 
merely carried passively by the streaming of the 
vegetative plasm ? These questions are of consi- 
derable importance and it is, therefore, necessary 
to consider Mrs. Poddubnaja-Arnoldi’s conclu- 
sions rather critically. 

She describes sperm nuclei (and for most of 
these species also a naked generative nucleus) in 


Cannabis saliva L., Aconitum lycoctonum L., 
Papaver somniferum L., Crepis capillaris (L.) 
Wallr., Taraxacum Icoh-sagkyz Rod., Allium cepa 
L., and Secale cereale L. No mention is made 
of the investigations of Golinski (1893) and 
Osterwalder (189S), who, contrary to her own 
observations) had seen sperm cells in Secale cereale 
and Aconitum napellus ! She herself admits, 
however, that it is very difficult to obtain a 
good fixation for the male gametophyte and the 
reviewer can say from his own experience that 
the aceto-carmine method, which she preferred 
to use for the most part, may have led her to 
erroneous conclusions. 

The same tiling must be said with regard to 
her statement about the degeneration of the 
vegetative nucleus. It must be emphasised 
that only the Feulgen reaction can enable definite 
conclusions on the question whether the vegeta- 
tive nucleus has degenerated or is still present. 
It may be admitted, however, that the vegetative 
nucleus does not now appear to be so extremely 
necessary for a normal germination of the pollen 
grains, as was thought before. As to its move- 
ment the author supposes that it is a passive 
one. 

Generative and sperm cells are described in 
two species, Pisurn sativum L., and Nicotiana 
rustica L. Pollen of these species as well as of 
Secale cereale was treated with X-rays (1000— 
SO, 000 “ r ”). At lower radiation forces the 
generative nuclei divide irregularly and form 
‘ £ Mikrospermien ” or take a bicuit-like shape. 
At higher radiation forces the division does not 
take place at all and the generative nucleus 
shows a homogeneous or otherwise changed 
structure. Due to their incapability for divi- 
sion the author concludes that the generative 
nuclei are killed in these cases. The protoplasm, 
however, seemed to have remained unaffected 
by the radiation, since the tubes were still 
growing quite normally. Though killed by the 
radiation (if we are to accept the opinion 
of the author), the generative cells of Pisum 
and Nicotiana and the sperm cells (Golinski :) 
of Secale were able to enter the pollen tube. 
From this it is inferred that the male gametes 
have no independent power of movement but 
are carried along passively. 

To this conclusion must be raised the follow- 
ing objections : (1) the author only showed that 
the generative nuclei do not divide after radia- 
tion and not that they were necessarily dead, 
and that (2) an active movement of the genera- 
tive cell would really depend far more on the 
activity of its plasm than of the nucleus within 
it. The author herself shows that the vegetative 
plasm behaves quite normally after radiation 
and it would seem reasonable to conclude that 
the same is the case with the generative plasm. 
Just for that reason alone, it would seem possible 
that the generative cells continue to move inde- 
pendently in spite of the changed (not killed !) 
nuclei. Even if we were to admit that the 
generative or sperm nuclei are naked, the possi- 
bility of their being able to move independently 
cannot be denied, for the author only proved 
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their incapability to divide ; it does not neces- 
sarily follow that they also lost their power 
of movement and had to be carried by the 
streaming of the vegetative plasm ! 

H. D. WULFF. 


The Influence of Moonlight on the Activity 
of Certain Nocturnal Insects, particularly 
of the Family Noctuidae, as indicated by 
a Light Trap. — Since he came over to 
Rothamstead from Edinburgh in 1932, Dr. 
Williams has been chiefly engaged in studying 
insect activity in relation to climatic and weather 
conditions. His method of insect collection has 
been by means of a light trap, redescribed by 
him recently in its improved form (Trans. Roy. 
Ent. Soc ., 1935) its chief feature being a clock- 
work arrangement by which the time of entry 
of an insect into the trap can be estimated. The 
captures made by this trap were used to test 
the popular belief that insect activity, at least 
in certain groups, particularly Lepidoptera, 
decreases on moon-lit nights, this decrease being 
especially noticeable in those insects that are 
attracted to light. (Williams, Phil. Trans. Roy. 
Soc., Lond (B), October 1936.) 

For this purpose moonlight was measured by 
a photographic instrument which produced a 
line image of the moon by means of a cylindrical 
lens focussed on to a strip of a sensitive paper. 
As moonlight is considerably affected by the 
presence of clouds in the sky this factor was 
also measured by means of a long focus camera 
which photographed the pole star and the 
tracings of its image on a sensitive paper gave 
a measure of cloudiness each night. 

Dr. Williams’ finding is that there is a distinct 
lunar effect on insect cap tmes at night ; fewer 
insects coming to the trap on moon-lit nights 
than on dark ones. Whether this is due to the 
fact that a moon-lit night being a clear night is 
cooler and not many insects are flying about 
owing to this fall in temperature or that the 
moonlight is competing with the artificial light 
of the trap and reducing its efficiency is a point 
that is not definitely answered in the paper. 
Dr. Williams inclines to the view that the effect 
of moonlight is at least partly physiological 
since it differs in different groups of insects with- 
out any reference to their time of flight hut 
promises to settle the point by further work, 
using a method of insect collection which has 
not to depend on light as an attraction. Inci- 
dentally this will also widen the range of the 
investigation by making it possible to 'study the 
reactions of certain other insects that are not 
positive] y pliototropic . 


P Current 
L Science 

Chromosomes o£ Ant-lions. — In. n paper en- 
titled “ The chromosomes of six species of Ant- 
lions (Neuroptera) ” published as contribution 
No. 106, November 1936, from the Zoological 
Institute, Faculty of Science, Holckaido Impe- 
rial University, Japan, J. J. Asana and Hisao 
Ivichijo have recorded their investigations on 
the chromosomes of six species of Neuroptera 
from India. 

Our knowledge of the chromosomes of this 
interesting group of insects is of very recent 
growth. In the year 1932 Oguma and Asana 1 
published a report on the chromosomes on an 
Indian species of Balparos. Since then consi- 
derable advance has been made by other investi- 
gators among whom the work of jSTaville et de 
Beaumont 2 has thrown much light on the 
establishment of systematic relationship of the 
chromosomes between allied orders. So far as 
the litereture shows, the chromosomes of Nenro- 
ptera have been investigated in 33 species cover- 
ing eight families. All the authors are in 
agreement that in the species they have studied 
the male is heterogametic, the male sex cells 
are of the usual two types, the X- a/nd Y -bear- 
ing complexes. Again, the two components of 
N-Y complex among all these species show 
a striking uniformity in their behaviour at the 
time of reduction division. They show a re- 
markably precocious separation in contrast to 
the behaviour of the autosoma tetrads at this 
stage of spermatogenesis in Neuroptera. 

The numerical relation between the chromo- 
somes of six species of ant-lions from India is 
given in the following table : — 


Species 

Haploid 

-a 

'5 

"E. 

Sex-chrom 

(a) Myrmeleonidtc — 




1. Myrmecadurus sp. (A/, acerhus ?) - . 

7 

14 

XV 

2. Macronevnurus sp. ? 

8 

16 

XV 

3. Neurol eon sp. 

8 

1G 

XY 

4. Myrmeleon sp. (M. sagax ?) 

7 

14 

XV 

(b) Ascalaphidtc — 




5. Ogcogastor segmentator 


22 

XY 

6. Glyptobasis dent i fern 


22 

XY 


1 0«uma, K., and Asana, J. J., Joi/rn. Far. ScL 
Hokkaido Imp . Univ., 1932, Ser. VI, 1. 

2 Naville, A., et de Beaumont, Arch. d'A/tat. Micro sc . , 

T. 29. 
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SCIENCE NOTES. 


Indian Physical Society. — The Third Annual 
Meeting of the Indian Physical Society was held 
at Hyderabad (Deccan) on the 6th January, with 
Prof. M. N. Saha (President) in the Chair. 

Tire President delivered an address on 
“ Mission of Physicists in India ” which was 
followed by a talk on Cosmic rays. 

The following were duly elected office-bearers 
and members of the Council for 1937 : — 

President: Prof. M. N. Saha; Vice-Presidents: 
Dr. S. Iv. Banerjee, Prof. D. M. Bose, Prof. G. R. 
Paranjpe and Prof. H. P. Waran-; Secretary : Prof. 
S. Iv. Mi bra; Treasurer: Prof. P. N. Ghosh; 
Members of the Council : Prof. A. C. Banerjee, 
Prof. S. N. Bose, Dr. B. N. Chuckervattv, Prof. 
P. K. Datta, Prof. K. Prasad, Dr. K. R. Rao, 
Prof. B. B. Rav, Prof. N. C. Ray, Principal 
B. M. Sen, Prof. N. R. Sen, Prof. J. B. Seth and 
Prof. M. R. Siddiqui. 

* * * 

Calcutta Mathematical Society. — At the 
Annual Meeting, held on the 31st January, the 
following were elected office-bearers and members 
of the Council for the year 1937 : — 

President : Professor Syamadas Mukherjee ; 
Vice-Presidents : Principal B. M. Sen, The 

Hon’ble Sir S. M. Sulaiman, Professor C. V. 
Hanumantha Rao, Dr. N. N. Sen and Professor 
P. W. Levi ; Treasurer : Mr. Satis Chandra Ghosh, 
Secretary : Mr. S. K. Chakravarty ; Other Mem- 
bers of the Council : Professor N. C. Roy, Dr. 
S. M. Ganguly, Mr. Ramaprosad Mukherjee, Pro- 
fessor N. R. Sen, Professor A. C. Banerjee, Dr. 
P. L. Srivastava, Dr. M. R. Siddique, Professor 
N. M. Basu, Dr. C. N. Srinivasiengar, Dr. J. 
Ghosh, Dr. R. N. Sen and Dr. S. C. Dliar. 

* * * 

Indian Chemical Society. — At the Thirteenth 
Annual General Meeting of the Society held 
on Wednesday, the 6th January, the following 
were elected office-bearers : — President : Prof. 
J. C. Ghosh; Hon. Secretary : Prof. B. C. Guha: 
Hon. Treasurer : Prof. P. Neogi; H on. Editors : 
Dr. S. S. Joshi, Dr. A. C. Sircar; Hon. Auditors : 
Mr. P. 0. Nandi and Mr. T. Iv. Roy Choudhuri. 

The following resolutions of the Fine Chemi- 
cals Committee were passed : — “ Resolved that 
a circular be issued by the Hon. Secretary of 
the Indian Chemical Society to Universities, 
Colleges and Research Institutes requesting them 
to send copies of their indents for organic and 
inorganic chemicals for the last three years with 
quantities and price.” 

“ Resolved further that a Sub- Committee 
consisting of the following, with power to 
co-opt, be appointed to consider the replies 
received : — Prof. P. C. Mitter (Convener). Drs. 
M. S. Patel, B. C. Guha, II. K. Sen and K. II. 
Hassan.” 

Society of Biological Chemists (India). — The 

Sixth Annual General Meeting of the Society 
was held on Wednesday, 0th January 1937, 
at Hyderabad. Lt.-Col. S. L. Bhatia presided. 

The Revised Rules were accepted with certain 
modifications. 


The following office-bearers were elected for 
the year 1937 : — 

President : Dewan Bahadur Dr. Sir U. N. 
Brahmachari ; Vice-President : Dr. Gilbert J. 
Fowler ; Hon. Secretaries : Dr. C. N. Acharya, 
Mr. B. II. Iyer ; Hon. Treasurer : Dr. V. Subrah- 
manyan ; Hon. Auditor: Mr. M. Srinivasan ; 
Members of the Executive Committee : Dr. V. N. 
Patwardhan, Dr. B. C. Guha, Dr. M. Damodaran, 
Dr. B. N. Iyengar, Mr. N. Y. Joshi, Dr. P. E. 
Lander, Dr. N. R. Dhar, Dr. S. Ivasinatha Ayyar, 
Mr. Y. D. Wad, Dr. II. Iv. Sen and Dr. T. N. Seth. 

A joint meeting of the Physiological Society 
of India and the Society of Biological Chemists 
(India) was also held at the same time and place, 
to consider the desirability of starting an Ail- 
India ■ Journal of Physiolotty and Biochemistry. 
The following resolutions, moved from the Chair, 
were unanimously accepted: — (1) This joint 
meeting considers that it is desirable to have a 
common journal for the Physiological Society of 
India, the Society of Biological Chemists (India) 
and the Biochemical Society of Calcutta. (2) A 
Committee consisting of the following gentlemen 
be authorised to go fully into all matters con- 
nected with the starting and running of such a 
Journal and to report their conclusions at the 
next Annual General Meeting of the Societies 
concerned to be held at Calcutta in January 
1938 : — Col. Bhatia (Convener), Dr. Burridge, 
Rao Bahadur B. Yiswa Nath, Dr. V. Subrah- 
manyan, Dr. B. C. Guha, Dr. B. Na ray ana, 
Mr. Y. D. Wad, Dr. A. S. Paranjpe, Dr. Rahman, 
Dr. N. M. Basu, Dr. Basheer Ahmed and Dr. 
C. N. Acharya. 

i|: :Is 

Association of Economic Biologists. — The 
Seventh Annual Meeting of the Association of 
Economic Biologists, Coimbatore, was held on 
1st February 1937. The following office-bearers 
were elected : — 

President : Mr. Iv. Krishna murthi Rao ; Vice- 
President : Dr. J. S. Patel ; Secretary : Mr. M. C. 
Cherian. 

The retiring President, Mr. Y. Ramanatha 
Ayvar, delivered an address on “ Herbaceum 
Cottons of India”. 

* * * 

Indi.an Botanical Society.— At the Annual 
Meeting of the Indian Botanical Society held on 
Wednesday, the Otli January at Hyderabad, the 
following office-bearers were elected for 1937- 
1938:— 

President : Dr. B. Salmi ; Vice-Presidents : Dr. 
S. R. Bose and Mr. II. G . Champion ; Members of 
the Council : Dr. S. P. Agharkar, Dr. Y. Bharad- 
waja, Mr. Iv. Biswas, Dr. II. Chaudhuri, Prof. 
R. H. Dast-ur, Dr. T. Ekambaram, Dr. S. L. Gho.se, 
Dr. Iv. C. Mehta, Prof. J. II. Mitter an^d Prof. P. 
Pari j a. 

A Sub-Committee consisting of the following 
botanists was formed to consider the suggestion 
by the International Commission on Agricultural 
Meteorology, for a scheme for recording 
phenological observation in India: — 

Dr. S. P. Agharkar, Mr. H. G. Champion, 
Prof. A. C. Joshi, Prof. M. Sayeeduddin, Dr. 
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M. O.P. Iyengar, Prof. P. Parija, Dr. R. R. Stewart, 
Dr. K. Biswas, Dr. E . K. Janaki Ammal. 
Dr. 0. D. Darlington, Ovtologist, John Innes 
Horticultural Institution, Merton, England, was 
unanimously elected an Honorary Member of 
the Indian Botanical Society. 

* ;Js * 

Index to Geological Literature Available 
in Bangalore. — The Centred College Geological 
Society lias just started the publication of a 
monthly Index to the geological literature 
available in Bangalore, the need for which has 
been increasingly felt within recent years by the 
increasing number of those engaged, here in 
geological research. Between the Central College, 
Mysore Geological Department, and the Indian 
Institute of Science, nearly 30 journals and 
periodicals relating to Geology are received, and 
the proposed Index is a compilation wherein all 
the papers appearing in these journals will be 
properly classified in a form suitable for readers’ 
reference. The number for January 1937 which 
has just been issued, speaks for itself about the 
value and usefulness of such a compilation. 

* :|: * 

Measurement of the Non-skid Properties 
of Road Surfaces. — (His Majesty’s Stationery 
Office. Price 9 d.) The provision and mainte- 
nance of non-skid road surfaces is a matter of 
vital concern to road users and has received 
great attention in the past few years from 
road makers. A means of measuring the 
slipperiness of a road surface is provided by 
the motor-cycle and sidecar ax>paratus, which 

has been in’ regular use for a number of years. 
The apparatus and its method of operation are 
described in Road Research Bulletin No. 1. 

* * * 

Studies in Road Friction — 1. Road Surface 
Resistance to Skidding. — (His Majesty’s Sta- 
tionery Office. Price la. Gd.) — The results and 
conclusions drawn from the large number of 
tests made with the above apparatus are given 
in Road Research Technical Paper No. 1. 

* * * 

The National Academy of Sciences (U.P.). 
— We have pleasure in congratulating Prof. B. 
Salmi, d.sc., sc.d., f.a..s.u., f.ci.s., f.r.s., Head 
of the Department of Botany, University of 
Lucknow, on his recent election as President of 
the National Academy of Sciences. Prof. 
Salmi’s eminence in the scientific world is a 
source of pride to all who know him and Iris 
achievements have raised the prestige of this 
country as a competitor in producing new 
knowledge. We have no doubt that under his 
inspiring guidance, the National Academy of 
Sciences, which already occupies an important- 
position and fulfils a great purpose, will add 
fresh lustre to its distinguished record. 

sfs * * 

Dr. K. S. Krishnan, Mahendralal Sircar 
Professor of Physics at the Indian Association 
for the Cultivation of Science, is proceeding to 
England shortly. He has been invited to deliver 
a course of lectures on the physics of crystals at 
Cambridge ' and other Universities in England 
and on the Continent. 


Much of Professor Krish nan’s earlier work 
was carried out. at the Indian Association 
for the Cultivation of Science in collabo- 
ration with Prof. Sir C. V. Raman, f.r.s., n.l. 
During the last few years Prof. Krishnan has 
carried out valuable researches on the magnetic 
properties of crystals, and has contributed a 
series of memoirs on this subject which have 
been published in the Transactions of the Royal 
Society. He was invited to attend the Interna- 
tional Conference on Photoluminiscence held at 
Warsaw a few months ago. 

Professor Ivrishnan’s recent work relates to the 
study of properties of crystals in the neighbour- 
hood of absolute zero temperature. 

* * * 

Professor Bailey Willis in Bangalore.— 

Professor Bailey Willis, Emeritus Professor of 
Geology, Stanford University, California. U.S.A., 
who is on a world tour imid a short visit to 
Bangalore during the latter half of January. 
The Central College Geological Society took 
advantage of his brief stay here and invited him 
for a social evening and to address the members. 
Professor Willis is a great traveller, a geologist 
of international reputation, and author of nume- 
rous papers on tectonics and general geology. 

After a group photograph and tea, an assem- 
bly was held. The distinguished guest was 
introduced by Prof. L. Rama Rao. Professor 
Willis then addressed the meeting on “ The 
Crust of the Earth ”. The Lecturer said that 
it was no longer possible to believe that- the 
crust was a thin hard layer which was formed 
by the cooling of a molten globe. Recent evi- 
dences show that the earth is solid and rigid 
practically to the core. The key to this prob- 
lem was to be found in radioactivity. Radio- 
active elements were not distributed uniformly 
but sporadically in the interior of the earth, 
and by their disintegration enough heat was 
produced in certain localities to cause melting 
of the rocks. Differentiation took place in 
these rock magmas which were extruded at 
various periods in the history of the earth and 
gave rise to the crust. After the lecture, several 
members asked him questions to which he gave 
suitable replies, drawing mostly from his wide 
experience of different lands, acquired during his 
travels. 

* * * 

Dewan Bahdur Dr. L. Iv. Ananthakrishna 
Iyer, B.A., M.D. Hon. (Bres.), one of the foremost 
anthropologists in India, whose work has brought 
him quite a large number of honours, has recently- 
been elected an Honorary Member of the Scottish 
Anthropological Society, Edinburgh. We have 
pleasure in offering him our cordial felicitations. 
We wish him a long life of uninterrupted health 
and prosperity. 

* * 4 

Imperial Economic Committee: Vegetable 
Oils and Oilseeds. — The Imperial Economic 
Committee, in a statistical review of world produc- 
tion and trade entitled “ Vegetable Oils and Oil- 
seeds ”, points out that the consumption of fatty 
oils of vegetable origin has developed enormous- 
ly with the increased demand for fats, although 
animal products, i.e., butter, lard and tallow, 
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remain the principle individual fats of commerce. 
The seeds and nuts of many different plants 
and trees can he made to yield oil, the review 
deals with those of chief commercial importance. 

According to a press note issued by the 
Director of Public Instruction, the British Em- 
pire. particularly in India and the Colonies, is 
an important producer of vegetable oils and 
oilseeds, and many parts of the Empire carry 
on a considerable export trade. On balance, 
the Empire has a substantial net export for 
many of the oilseeds and nuts, notably ground- 
nuts, palm kernels and copra. There is, how- 
ever, a large net import into the Empire of 
cottonseed, linseed and soya beans. 

Cottonseed . — Cottonseed is an important 
source of income to the cotton, farmer. Almost 
the entire output in the United States, which 
is by far the largest producer, is consumed at 
home and exports from India, the second 
largest producer, have been negligible in recent 
years. Egypt, the Anglo -Egyptian Sudan and 
Uganda are the principal exporters of cotton- 
seed, while there are only two large importers, 
the United Kingdom and Japan. 

Linseed. — Argentina, the largest producer of 
linseed accounts for over four-fifths of the world 
exports. India and Uruguay are next in impor- 
tance. Imports into the United Kingdom come 
almost entirely from Argentina and India and 
since 1033 the latter lias been the chief supplier 
except in 1035. 

Groundnuts . — India and China are the prin- 
cipal producers of groundnuts, but both retain 
a large part of their production. Senegal, 
Nigeria and the Gambia, on the other hand, 
export the greater part of their output. France, 
the first European country to import ground- 
nuts, still maintains its place as the leading 
importer. 

Copra . — The largest exporters of copra are 
the Netherlands, East Indies and the Philippines, 
the latter also shipping large quantities of cocoa- 
nut oil. Exports from Empire countries 
amount to roughly one -third of the world total. 
British Malaya and ('ey Ion are the chief Empire 
exporters, but the trade is of the greatest impor- 
tance to Fiji, accounting for about 13 per cent. 
of the value of all domestic exports between 
1931 and 1935. Imports into the United 
Kingdom, which have tended to increase, are 
now shipped entirely from the Empire. 

* * :|: 

Survey of India. — During the year 1930, for 
which the report has just been published, the 
Survey of Tndia completed the survey of 57,03(5 
square miles, of which 3,987 square miles were 
areas previously surveyed in the more, thickly 
populated districts and now brought up to date. 
Original survey was completed in 53,049 square 
miles on various scales, thus completing for 
India a total of 1,301,453 square miles of modern 
sxirvey. leaving 580,187 square miles yet to be 
surveyed (according to a press note issued by 
the Director of Public Information, 2nd February 
1937). 

The methods used were mainly tri angulation 
or traverse frame work, with the details filled in 
by plane table, or in some cases surveys from 
air photographs. 


Various large-scale city and cantonment 
surveys were also carried out, the most notable 
amongst which was the combined air and ground 
survey of Nagpur in the Central Provinces. 

Though the primary duties of the Survey of 
India are geodetic, topographical and geogra- 
phical, the Department is also developing co- 
operation with local survey agencies with a view 
to mutual economy and is now doing a consider- 
able amount of miscellaneous outside work on 
payment, besides advising and assisting the 
Provincial Governments with local and settle- 
ment surveys as required. 

A special party, it may be mentioned, was 
formed in October 1935, to assist the Sino- 
Burmese Boundary Commission. 

The work of the .Department during 1930 has 
not been without adventure. A. party pene- 
trated the ‘ 4 Inner Sanctuary ” of Na.nda Devi, 
of which they made a photographic survey 
under very arduous conditions. A surveyor 
and his party were almost overwhelmed ‘by 
a severe snow-storm in the upper reaches of the 
Gangotri Glacier in Tehri-Garhwal, and narrow- 
ly escaped with their lives. Surveyors accom- 
panied the Visscr Expedition to the Karokoram 
in 1935 which returned to India shortly after 
the opening of the present survey year, with 
satisfactory results, and a surveyor is still with 
Sir Aurel Stein on his archaeological expedition 
to Iran. And it goes without saying that in 
portions of the area under regular survey, 
elephants, tigers and panthers were numerous 
and gave the alarmed surveyors some uneasy 
moments. 

'I* 

The Pasteur Institute, Coonoor. — The annual 
report of the Institute for the. year ending 31st 
December 1935 shows that during the year 
covered by the report there were no deaths 
from hydrophobia among those treated at the 
Institute. This is the third time in the history 
of the Institute that no death has been reported. 
433 patients underwent full treatment and 102, 
incomplete treatment during the year. The 
Paris Fixed Vims was in use throughout the 
year, for* the preparation of the vaccine and 
was in its 9581 h passage at the close of the year. 
14.084 courses of antirabic vaccine were issued 
to the out-centres and the several centres re- 
turned 12,282 case cards as completely treated 
and 2,218 cards as incompletely treated. The 
total number of deaths front hydrophobia was 
20, giving a mortality rate of 0.10 per cent. A 
total of 12,05,320 c.c. of the antirabic vaccine 
was prepared during the year. 10 research 
papers dealing mainly with the studies pertaining 
to the nutrition of Indian foodstuffs, were 
published during the year under review. 

: ! : 

The Institute of Brewing. — To celebrate the 
Silver Jubilee of the foundation of the Laboratory 
Chdj, which developed into the Institute of Brew- 
ing, the Council of the Institute decided to issue in 
November 1930, a Special Number of the Journal 
of the Institute of Brewing “ Containing memoirs 
by eminent and experienced men, on the progress 
made in the malting and brewing during the 
last five decades”. As far back as 1870, a group 
of enthusiasts, among whom may be mentioned 
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Cornelius O’Sullivan, Adrian Brown anrl others, 
inaugurated an informal dining club, the 
“ Bacterium Club ” to meet to discuss new 
discoveries in bacteriology and chemistry relevant 
to brewing. As the importance of chemical and 
biological aspects of malting came to be in- 
creasingly realised, and the need for the control 
and analysis of materials and products became 
compelling, chemists who had a knowledge of 
brewing started classes in their laboratories to 
provide instruction on the principles of brewing. 
Dr. E. B. Moritz, a prominent chemist of the 
time, realising the importance of discussions and 
exchange of information and experience be- 
tween those having aims in common founded 
in 1886 the Laboratory Club . The papers read at 
the meeting of the Club were recorded in the 
Transactions of the Laboratory Club , the fore- 
runner of the Journal of the Institute of Braving , 
which is a systematic and continuous record of 
the labours of numerous investigators interested 
in the science and practice of brewing. Dr. A. R. 
Ling was the first editor of the journal. 

The Special Number contains nine memoirs 
covering 54 pages, includes such subjects as, 
'Advances made during the last 50 years in malt- 
ing,’ by H. M. Lancaster ; fi Advances in the know- 
ledge of malt conversion during the last 50 years’ 
by Prof. Arthur R. ling; ‘ Development of our 
knowledge of the chemistry of alcoholic fermenta- 
tion during the last 50 years/ by Sir Arthur 
Harden ; ‘Progress in brewery Fermentation 
during the last 50 years/ by Lloyd Hind; 4 Advances 
made in Brewing, the dietetic value of beer and 
the by-products of brewing during the last 50 
years,’ by R. H. Hopkins. The Jubilee Number 
will be warmly welcomed by all those interested 
in the progress of fermentation research. 

* * r. 

Research and Progress. — The first number 
of the Third Volume of this Journal has recently 
been received. Up to the present, the Review 
was being published as a quarterly. As the 
Editors have found it difficult to keep up a suffi- 
ciently topical commentary on German scientific 
progress, they have decided to issue it as a two- 
monthly, hereafter. The price of the single 
copy will be R.M. 1.50: postage extra. The 
annual subscription, for the six issues, is R.M. 6. 

All enquiries regarding the Journal may be 
made to the Editorial Office, Unter den Linden 
S, Berlin N.W. 7. 

4 : * * 

In a previous number of this Journal a short 
account of the National Geographic Society- 
Smithsonian Institution East Indies Expedition, 
■was published. (Jan. 1937, page 403.) It is now 
understood that Dr. Mann who leads the expedi- 
tion, plans to collect, not only rare species of 
animals and reptiles from the island of Sumatra 
and other far-away corners of the East for the 
National Zoological Park in Washington, but he 
will take with him American animals, which, 
though common in zoos of that country, are little 
known in the Ear East. Tt is, perhaps, the first, 
time that an animal-collecting expedition ever 
started out from America with a good-sized 
menagerie “ in its baggage ”, 


Among Dr. Mann’s animal globe-trotters will 
be oposums, raccoons, mountain lions, jaguars 
and possibly a black bear or two. Familiar to 
the eyes of American zoo-goers, these animals 
are as unusual in the Far East, as tigers or 
aardvarks are in the United States. 

Dr. Mann will present the American animals 
as gifts to zoos in various cities which he expects 
to visit- on the Orient. The gifts will cause no 
depletion of American zoos, for there is a surplus 
of these animals in that country. 

* * * 

Announcements. 

International Congress of Psychology, — 
Owing to conditions in Spain, the eleventh 
International Congress of Psychology which was 
to have been held in Madrid will be held in 
Paris. So far as possible, the programme will 
be the same as that previously arranged for the 
proposed meeting in Madrid. The Paris Con- 
gress will be held on July 25-31, under the presi- 
dency of Prof. Pierre Janet, formerly Professor 
of Psychology in the College de France. Further 
information can be obtained from M. Henri 
Pieron, Laboratoire de Psychologie de la 
Sorbonne, Paris 5. {Nature, 1037. January 2.) 
:|: * * 

International Congress on Testing Materials. 
—The next International Congress of the Inter- 
national Association for Testing Materials will be 
held in London on April 19 -21, under the presi- 
dency of Sir William Bragg. More than two 
hundred papers are promised from authorities 
in twenty different countries. The Congress 
will be divided into the following groups : 
metals (behaviour of metals as dependent upon 
temperature, particularly in regard to high 
temperatures ; progress of metallography ; light 
metals and their alloys ; wear and machina- 
bility) ; inorganic materials (concrete and rein- 
forced concrete) erosion and corrosion of natural 
and artificial stone ; ceramic materials) ; organic 
materials (textiles ; wood cellulose ; timber 
preservation, ageing of organic materials ; colours 
and varnishes) ; subjects of general importance 
( relation between results of laboratory tests and 
behaviour in use and service ; bearing of recent 
advances in physics and chemistry on the 
knowledge of materials ; properties of materials 
for the thermal and acoustic insulation buildings). 

Further information can be obtained from the 
Honorary Secretary of the Congress, K. Ileadlam- 
Morlev, 28, Victoria Street, London, S. W. — 
( Nature , 1937, January 2.) 

sk * sk 

It is announced that the International Congress 
of Genetics which should have been held in 
Moscow, U.S. S. R., during 1937, has been post- 
poned on the request of a number of scientists 
who desired more time for preparation for the 
Congress. The only purpose of this postpone- 
ment is the desire to assure the best preparation 
and the most extensive participation of scientists 
from various countries. 

* :k 

We acknowledge with thanks receipt of the 
following : — ■ 
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“ Journal of Agricultural Research,” Yol. 53, 
Nos. 7 and 8. 

44 Indian Journal of Agricultural Science,” 
Vol. VJ, Part VI, December 1930. 

44 Monthly Bulletin of Agricultural Science 
and Practice,” Vol. 27, No. 11, November 1936. 

14 The Philippine Agriculturist,” Vol. 25, 
No. 8. 

“ Journal of the Roval Society of Arts,” 
Vol. LXNXIV, Nos. 4389-4391. 

“ Biochemical Journal,” Vol. 30, No. 12, 
December 1930. 

44 Biological Reviews,” Vol. 12, No. 1, Janu- 
ary 1937. 

“ Communications from the Boyce Thomson 
Institute,” Vol. 8, No. 4. 

44 Journal of the Institute of Brewing,” 
Vol. XLTII, No. 1, January 1937, and Index to 
Vol. XLII. 

44 The Calcutta Review,” Vol. 02, No. 1. 

44 Chemical Age,” Vol. 35, No. 913, Vol. 30, 
Nos. 914-910. 

44 Journal of Chemical Physics,” Vol. 5, No. 1, 
January 1937. 

44 Journal of the Indian Chemical Society,” 
Vol. 13, No. 10, October 1930. 

44 Berichte der Deutschen Chemisclien Gesell- 
schaft,” Vol. 09, No. 13; Vol. 70, No. 1. 

44 Russian Journal of General Chemistry,” 
Vol. VI, Nos. 9-11. 

44 Journal de Chimie Phvsique,” Vol. 33, 
No. 12. 

44 Experiment Station Record,” Vol. 75, No. 0. 

44 Indian Forester,” Vol. LXIIT, No. 2. 

44 Forschungen und Fortschritte,” Vol. 13, 
Nos. 1-3. 

Government of India Publications : — 

44 Indian Trade Journal,” Vol. CXNXIII, 
Nos. 1 595—1 97. 

4 ‘Publications of the University of Illinois,” 
Nos. 23, 24, 31 and 32. 


Publications of the League of Nations—' 
“Quarterly Bulletin of the Health Organization, ’ 
Special Number and Vol. V, No. 4. 

44 Indian Journal of Medical Research,” 
Vol. XXIV, No. 3, January 1937. 

44 The Calcutta Medical Journal,” 32, No. 1. 

44 The Punjab Irrigation Research Institute 
— Report for the year ending April 1930. ” 

44 The Pasteur Institute of Southern India 
— Annual Report of the Director for the year 
ending 31st December 1935. ” 

“University of Cambridge, School of Agricul- 
ture, Memoirs” No. 8, 1936. 

“Scientific Reports of the Imperial Council 
of Agricultural Research, Pusa,” 1934—35. 

44 Journal of the American Museum of Natural 
Historv,” Vol. 38, No. 5, December 1936. 

44 Nature, ” Vol. 138, No. 3504, Vol. 139, 
Nos. 3505-07. 

44 Journal of Nutrition,” Vol. 12, No. 0, 
December 1930. 

44 Indian Journal of Physics and Proceedings 
of the Indian Association for the Cultivation of 
Science,” Vol. X, Part VI. 

“ Canadian Journal of Research,” 14 , No. 12. 

44 Ceylon Journal of Science,” Section A, 
Botany, Vol. XII, Part II. 

44 Science and Culture,” Vol. II, No. 8. 

44 Science Progress,” Vol. XXI, No. 123. 

44 Indian Journal of Venereal Diseases,” 
Vol. 2, No. 4, December 1930. 

“ Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. VI, Part IV. 

44 Arkiv fur Zoologie,” Vol. 28, No. 4, 1930. 

Catalogues : 

44 Mitteilungcn uber Neuerscheinungen und 
Fortsetzungen,” 1937, No. 1 (Verlag von 
Gustav Fischer, Jena). 

Cambridge University Press, Spring and 
Summer Books. 
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Indian Academy of Sciences: 

January 1937. SECTION A. — I. Chowla : On 
IV army's Problem for Cubes . S. Bhagavantam 
and A. Veerabhadra Rao : Raman Spectrum 
of Benzene Vapour. — The Raman Spectra of 
benzene in the liquid and vapour states have 
been photographed alongside each other under 
identical conditions. When, judged by compar- 
ing with the 992 line, there is found a very 
considerable fall in the absolute intensity of the 
wings as we pass from the vapour to the liquid. 
3B. R. Seth : On the Flexure of a. Hollow Shaft — II. 
"V. V. Narlikar : A Note on the Mixed Tensor 
T^lv. S. L. Maluricar and M. P. Srivastava : 
On the Differential Equation of the Instability of a 
Thin Layer of Fluid Heated. From Below . S. 
Chowla : A Theorem of Erdos. I. Chowla : 
On the Number of Solutions of Some Congruences 
in Two Variables. L. A. Ramdar, B. N. Sreeni- 
vasiah and P. Iv. Raman : Variation in the 
JNocturnal Radiation from the Shy with Zenith 
Distance and with Time during the Night. — The 
observations show that the nocturnal cooling 
of the radiating air layers as shown by the decrease 
in the equivalent black body temperature of the 


sky is maximum for the horizontal and minimum 
for altitude 90°. B. S. Madhava Rao : On. the 
Fine Structure of the B aimer Lines. — If wc lay 
aside the Born-Scliro dinger Radius for the 
electron as untenable, we can conclude that the 
interaction of the electron and radiation field 
does not materially effect the energy levels. 
R. V ai dyanatiiaswamy : A Remarkable Pro- 
perty of the Integers Mod. A, and Its Bearing on 
Group-Theory. R. Ananthakrlshnan : The 

Raman Spectra of Crystal Powders. I. — The 
Halides and. Sulphate of Ammonium. II. — The 
Chlorides and Sulphates of Hydroxylamine and 
Hydrazine. — A new technique has been developed 
using a pair of complementary filters. It is 
found that when the co-valency of nitrogen 
changes from three to four, there is a definite 
lowering of the N-H frequency, and therefore a 
weakening of the N-II bond. R. S. Krishnan : 
Dispersion of Depolarisation of Light- Scattering in 
Colloids. Part. I. — Gold Sols. — In the region of 
the characteristic absorption the depolarisation 
factors show an enormous increase. By applying 
Gan’s theory it is inferred that the particles in 
the gold sols behave optically like elongated 
ellipsoids with axial ratio equal to about 0.75, 
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University and Educational Intelligence 


January 1937. SECTION B.— G. N. Ranga- 
swami Ayyangar, M. A. Sankara Ayyar and 
V. Panduranga Rao : Linkage between Purple 
Leaf-Sheuth Colour and Juiciness of Stall: in 
Sorghum . — In sorghum there is a linkage between 
the factor P for purple leaf-sheath colour and D 
for juiciness of stalk, with a recombination per- 
centage of 30 ±1.8. G. N. Rang as w ami 
Ayyangar. Y. Panduranga Rao, A. Kunhi- 
KORAN NAMB1AR AND B. \V. X. PONNAIAH : 
The Occurrence and Inheritance of Waxy Bloom 
on Sorghum. — The heavy bloomed condition (II) 
is a simple dominant to the sparse bloomed 
condition (h). The factor (H) is independent in 
inheritance to the leaf-sheath colour factors P 
and Q, leaf margin disposition factor M fa, grain 
surface structure factor Z, and the brown grain 
factors and B^. S. C. Dixit : The Chloro- 
phycece of the Bombay Presidency , India — l. 
Thirty-six forms have been described, out of 
which four have been found growing in soil, 
three on stones and rocks, one on a gastropod 
shell, four in running water and the rest from the 
steady waters of pools, tanks and ponds. M. B. 
Mirza and M. A. Basui : A 'Report on the Guinea- 
Worm found, hi Varanus Sg.. with a Short Note on 
Dracunculus medinensis. — Dracunculus is re- 
corded for the first time as a parasite of Varanus. 
The structure of the worm has been compared 
with that of Dracunculus medinensis and it is 
concluded that it is the same worm which para- 
sitizes the human beings. 

Indian Association for the Cultivation of 
Science : ( Proceedings , Vol. XIX , Part 6.) 

December 1936. — G. N. B h attach a ryya : 
Studies on Some Indian Vegetable Oils. Jai 
Kissen and N. K. Saha : On the Laws of Distri- 
bution of Velocities of Particles undergoing Emis- 
sion and Absorption in Radiation-Field. Surain 
Singh Sidhu : The L-Spectra of Iron above the 
Curie Point. M. K. Sen : The Band Spectrum 
of Gallium Oxide and Isotopes Effect of Gallium . 

O. J. Phillips : The Raman Spectra and the 
Latent Heat of Fusion of Non- Associated Substances. 

P. N. Kalia : Technique of making Schumann- 

Plates : and A note on the Spectrum of Singly 
Ionised Zinc. Jagannath Gupta : Raman 

Spectra, of Oxalates and Oxalato- Complexes : 
Vibrations of Dicarbaxyl. S. 0. Sirkar and 
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J. Gupta: On the Raman Spectra of Different Modi- 
fications of a few Crystals. 

Indian Chemical Society: • 

October 1936. — Prafui.la Kumar Paul : 
On Phthalide Formation. N. R. Dhar and 
Ch. I. Varadanam : Preparation and Pro- 
perties of Highly concentrated Sols. Part V . — 
Stannic Hydroxide Sols. G. Y. Jadhav, S. N. 
Rao and N. W. IIirwe : Derivatives of I -Hydroxy- 
l-Naphthoic Acid. Part I . — 4 -H alogeno- 1 -Hydroxy - 
2 -Naphthoic Acid and their Derivatives. Mahadeo 
Prasad Gupta and Sikhibhushan Dutt : The 
Chemical Examination of Solanum xanthocarpum, 
Schard and Wendel. Part I. — The Constituents 
of the Oil from the Seeds. Duhki-iaharan Chakra- 
varti and Biiowani Oharan Baner-ji : Synthe- 
sis of Coumarins and. Chromones from Halogenated 
and Nitrocresols. B. N. Ghosh and S. S. De : 
The Enzymes in Snake Venom. Part II. — Their 
Action on Native Proteins, on Peptone and on the 
Activity of Trypsin. T. P. (those and S. 
Krishna : Constituents of the Leaves of Yitex 
negundo. (Late) A. N Meldrum and C. N. 
Bamji : (VS u Ipho-m-cresoti c Acid and Related 
Compounds. G. Y. Jadhav and S. N. Rao, 
Derivatives of I -Hydroxy-2-N aphthoic Acid. Part 
1 1. — VHulo(jeno-l-methoxy-'2-na.phthoic Acids and 
their Derivatives. Duhkhaharan Chakravauti 
and Phanindra Nath Bag chi : Synthesis of 
Coumarins and Chromones from VChloro and 
4- B ro mo - 1 - n aphth o l. D. G. Walawalkar : A 
Note on Solid Sugars from Mohuwa Flower Syrup . 
Npjpendra Nath Ci-iatterji : Phenanihrene 
from 9 -Hydroxy phenanihrene {A Note). 

Calcutta Mathematical Society: 

January 15, 1 937.— 11. Lebesque : Fur cer- 
taines expressiones irrationneV es illimitees. E. T. 

* Bell : Numerical Functions of the Lattice points 

of xy 2 < n. C. Y. Hanumantha Rao : On an 

analogue of Gaskin’s theorem. R*. R. Sharma : On 
Gaskin’s theorem. J. G. Ananda : On the inpola- 
rity of a conic to a circle. A. Moessner : Hume- 
ri sche I den t date n . 

Meteorological Office Colloquium, Poona: 

On 7-12--1 936 Sir John Russell, f.r.s.. Direc- 
tor. Rothamsted Experimental Station, address- 
ed the Colloquium on ‘Meteorology in Relation 
to Agriculture 5 . 


UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


University of Mysore: 

I. Academic Council . — A meeting of the 
Academic Council was held on the 23rd January 
1937. Among the decisions arrived at, mention 
may* be made of the following: — 

( 1 ) Introduction of an ordinance regulating 
the course of study in German for B.Sc. 
Honours students. 

(2) Institution of separate minima for the 
papers, thesis and viva voce in the Master’s 
Degree examination. 

(3) Provision for the admission of L.M.P. 

diploma holders to the M.B.B.S. degree 
course, under certain conditions. 

II. The following Extension Lectures were 
delivered : — 


(a) Mr. A. R. Wadia, b.a., Bar-at-Law, Professor 
of Philosophy, Maharaja’s College, on “The Charm 
of Hindi” in English, at Bangalore. 

( b ) Mr. K. Krishna Iyengar, b.a., Headmaster, 
National High School, Bangalore, on “Civic 
Discipline ” in Kannada, at Mandya, Mysore 
and Bangalore. 

III. A special lecture on “ The Crisis of 
Contemporary Culture ” was delivered at 
Mysore by Dr. Andrew Krzesinski, Professor of 
Philosophy, University of Cracow (Poland). 

IY. Messrs. 0. Narasimha Moorty, M.A., and 
D. K. Srinivasachar, b.sc. (Hons.), graduates of 
this University, headed the list of successful 
candidates in the recent Mysore Civil Service 
Examination and were appointed as Proba- 
tionary Assistant Commissioners. 
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dings e.x.lb ended, to eight pages. The seed 
us sown Has now grown into the Indian 
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he hoi <LIng of the first meeting was 
nlv duo. to the initiative ol* Professors 
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kei\s coining into contact with one 
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Indian Science Congress. 

another. Prom the beginning the practice 
was adopted of meeting at different scienth 
fie centres each year, and up to now the 
Congress lias met at Calcutta, Madras, 
Lucknow, Bangalore, Lahore, Bombay, 
Nagpur, Benares, Allahabad, Patna, Indore 
and Hyderabad. The Congress can thus 
claim to be a truly national body, represen- 
tative of the whole of India. In fact, the 
annual meeting can best be described as 
the great scientific m da of the year, and 
all who are able to attend look forward 
to the event. 

Next .January the Congress wall be cele- 
brating its Silver Jubilee, and to comme- 
morate the occasion, a delegation of about 
75 scientists from the British Association 
and elsewhere, under the leadership of 
Lord Rutherford, will be coming out to 
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take part in the meeting. The session 
itself will he held in Calcutta, but for a 
fortnight before, the delegation will be 
touring in India, and visiting the more 
important scientific centres, thus emphasis- 
ing the All-India nature of the celebration. 
This fine manner of celebrating the occasion 
is one that should appeal to all, and we 
are glad to be able to take this opportunity 
of supporting the feature. 

The cost of inviting out such a large 
delegation will necessarily be large. The 
British Association, however, have agreed 
to meet half the cost of the expenses of 
the delegation. The Indian Science Congress 
Association have., therefore, to raise not 
only the other half of this amount, but 
also the local expenses of the meeting, 
and the cost of producing four commemo- 
rative volumes on science in India. In 
all about. Ks. 75,000 will have to be raised 
by the Association, for it has no permanent- 
fund of its own upon which to draw. 
Already a sum of Bs. 28,500 has been 
given or promised, of which the Govern- 
ment of India have generously contributed 
Ks. 20,000. About Ks. 46,500 therefore 
remain to be raised, and it is hoped that 
with the help of the Government of Bengal, 
with donations from Indian and British 
firms, from learned Societies, and from 
members of the public, it will be possible 
to raise the greater part of this sum. It 
is necessary, moreover, to appeal to indivi- 
dual scientists in India to contribute to 
the Jubilee fund, and it is this aspect that 
we particularly wish to stress in this place. 

The benefits that will be obtained by 
the younger generation of research workers 
and students in this country, who will 
be able to meet the delegation and take 
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part in the sectional meetings, can hardly 
be overestimated. Hot only are all members 
of the delegation being asked to contribute 
papers, but special emphasis is being laid 
on the holding of discussions on subjects 
that are of mutual interest to both the 
members of the delegation and to scien- 
tists in India. The occasion will in fact 
be a unique one, and we believe that 
scientists in this country will be proud 
to feel that they can materially help towards 
its success. An increasing number of Indian 
scientists proceed every year to Europe 
to sit at the feet of eminent savants, or 
to collaborate with them in research work ; 
and in drawing up the list of names of 
those scientists whose presence in India 
would be most appreciated, particular call 
was taken to include those who had come 
into contact with students from India. 
These members of the delegation in parti- 
cular will be specially welcome in India, 
and we have no doubt that *their coming 
will be an additional incentive to scientists 
in India to contribute generously to their 
expenses. 

It is hoped to raise at least Ks. 10,000 
in this way, and we have little doubt that 
it can be raised. It is essential, however, 
that it be raised quickly for the total number 
of delegates to be invited must, to some 
extent, depend upon the funds available. 
We shall from time to time publish in this 
Journal lists of contribution received from 
scientists, and we hope it will not be long 
before we can announce, that the total 
aimed at, has not only been reached but. 
passed. Donations should be sent direct 
to the Honornary Treasurer, Indian Science 
Congress Association, 1, Park Street, 
Calcutta, and they should be sent as soon 
as possible. 


The Silver Jubilee of the Indian Science Congress 
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Ministry of Knowledge. 

Sir James Colquhoun Irvine, c.b.e., d.sc., f.e.s. 
( Vice-Chancellor , St. Andrews University.) 


rpiIERE is in most of us a desire — often 
through sheer modesty unexpressed — 
to use our knowledge and experience for the 
common good ; this is the impulse which 
may masquerade under that much-abused 
name “ Service”. Although sometimes pre- 
tentious, it is essentially a worthy impulse for, 
more than anything else, it justifies the 
years of effort spent in obtaining a higher 
education and the sacrifice of those who 
have made that privilege possible. 

True, the opportunities for service which 
lie open to the young graduate are few and 
apparently trivial, but this does not mean 
that we should ignore them. A habit of 
mind comes with practice, and there is at 
this moment a special timeliness for the 
cultivation of that habit as the world stands 
in need of all the help we can give. The 
shallowest of optimists must admit that this 
is not a particularly happy age. Something 
has gone wrong with the world, and w r e 
search feverishly for hasty cures to meet 
sudden ills. The spread of education does 
not seem to have exercised any beneficial 
effect ; indeed, it almost seems as if educa- 
tion had aggravated matters and the 
reason, as I see it, is that new' knowledge 
is wrested from the unknown and poured 
into the world at a rate faster than man's 
feeble absorptive capacity can accommodate. 
Here is a new aspect of this age of speed. 

The result is that we live under conditions 
which impose, to mi extent never exceeded 
in History, the necessity for swift action to 
meet the sudden cataclysmic changes which 
assail mankind. To say this is not to repeat 
mechanically a platitude or to echo an 
idle fear, for it is a sobering truth that the 
world is moving too fast. I admit that 
civilisation has already passed through 
many periods when disorder and unrest 
threatened and, in the end, destroyed the 
peace which is man's natural inheritance. 
Equally, there have been times when a quick 
succession of discoveries — geographical, in- 
dustrial and scientific — created new- economic 
factors and produced confusion out of which 
order was slowly evolved. Yet, reflection 
convinces me that, since the close of the 
Middle Ages, civilisation has never been 


subjected to so many sudden shocks as in 
the age of discovery in which we live. It is 
not so much the multiplicity of these chang- 
ing conditions vdiieh has baffled and per- 
plexed us as the fact that the swiftness of 
their impact has caught us unprepared. 
Science and her foster-child invention have 
showered upon the world powers which have 
been rapidly exploited mainly for the indivi- 
dual gain of the moment and without regard 
for the- greater good or for the future. No 
doubt it has always been the ease' that 
discovery has progressed in advance of 
man's intelligence and of his capacity to 
utilise new knowledge, but never before 
lias man been given so little time to adapt 
himself to the impact of the new ideas he 
himself has evolved. While there is in- 
variably a lag "period between the origin of 
new knowledge and its applications, that 
interval has shrunk in our time almost to 
vanishing point until effect succeeds cause 
as swiftly as thunder follow- s lightning. We 
need not pause co multiply examples when 
we recollect that nearly tw r o centuries of 
effort were required to transform early 
experiments on gas pressures into the steam 
engine and the locomotive, while less than a 
single generation has seen the development 
of the internal combustion engine to give 
the motor car and the aeroplane. 

In more senses than one, w r e live in an 
age of speed, and speed brings its dangers. 
There is no alternative, than, hut to act 
in advance by- forecasting the channels down 
which discovery is likely to drive mankind 
and to frame national policies in accordance 
with these predictions. The few minutes 
of a graduation speech do not permit elabo- 
ration of this theme but surely it is not 
vain to hope- that some day the machinery 
of Government will include as a matter of 
course a Ministry of Knowledge whose 
function, to put it in the briefest possible 
w r ay, is to look ahead. When conditions, 
apparently stabilised, can he upset almost 
overnight by a single observation in a 
laboratory there is need for the finest 
intellects in the country to he set apart 
for the purpose of predicting the reper- 
cussions of new knowledge on all phases of 
life. Such an organisation w^ould not invade 
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the province of existing departments of 
State, for its chief concern would be with 
the future rather than with the issues of 
the day and hour. Then, perhaps, it -will 
be possible to frame in advance a national 
policy in which due regard is paid to such 
far-reaching problems as new sources of 
energy, such fundamental questions as to 
whether our coal supplies are to be used 
merely for power or as raw material for 
manufactured products, whether our forests 
— long-dated investments at the best — will 
be utilised for the purposes for which they 
were planted or devoted to alternative 
uses already looming in sight. Had there 
been in existence thirty years ago such 
organised legislation as I have suggested 
the world might w r ell have been saved from 
at least some of the devastation created by 
unemployment ; we would at least have 
been spared the humiliation of seeing the 
policy of international sanctions put into 
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effect without sufficient preparation in ad- 
vance of the moment of emergency. These 
are but examples ; yet they are sufficient 
to show that all public departments — trade, 
education, health and defence included — 
would benefit in the end if trained intellects 
were entrusted in this way with the hazar- 
dous role of the prophet. 

These are large issues and I must remember 
that 1 am speaking not on a political plat- 
form hut to graduates of a Scottish Uni- 
versity. If the larger problems to which I 
have referred must, for the time being, lie 
beyond the range of your effective help.— 
our Ministry of Knowledge is still a dream- 
there remains much in which you can play 
a part, if only on a modest scale and within 
a shorter radius. 

— ( From a speech delivered by Sir James 
Irvine at the Graduation Ceremony held 
at St. Andrews , June 1086.) 


Science and the Indian Oil Industry. 

By P. Evans. 

( Burmah Oil Co ., Ltd., Digboi.) 


Historical. 

Introduction . — Such familiar words as 
aeroplanes, motor cars, diesel engines, are 
surely as representative of modern transport 
as any words can he, and they suggest 
to us the important part played by petro- 
leum and its products in civilisation. We 
are apt to forget that some petroleum 
products have been known for centuries, 
and it is perhaps a little surprising to learn 
that when Julius Caesar put asphalt on his 
roads he w r as merely following the example 
of .Nebuchadnezzar. The use of oil in India 
— or at least Burma 1 * — although it can 
hardly claim such antiquity, goes back to 
very ancient times. The source of the oil 
was Yenangyaung, some 300 miles up the 
Irrawaddy, where wells were dug by hand 
to very considerable depths. The oil served 
a variety of purposes — it was used as a 
preservative of wood work, as a medicine, 
for lubricating, and as an illuminant. In 


1 In these notes, India is throughout taken as including 

Burma. 


other parts of the world oil was collected 
from seepages, small pits, hand-dug wells, 
and occasionally by accident from wells 
bored for water. 

Early Drilling . — It was not until after the 
middle of the nineteenth century that any 
attempt was made to drill wells specially 
for oil, using regular machinery, the earliest 
American oil-well being completed in 1859, 
and from this time dates the beginning of the 
modern oil industry. It is of interest that 
as early as 1866 an attempt was made to 
develop the oil of Assam, and w r ells were 
drilled there, although without much success, 
before actual drilling started in Burma. 
In 1869-70 wells were drilled in the Punjab, 
but also without success. 

Shortly after this, oil refining was com- 
menced in Rangoon, the oil being floated 
down the Irrawaddy in large earthenware 
jars from the Yenangyaung held, where it 
was worked by certain Burmans known as 
Twinzas. After the deposition of King 
Ihibaw, the Twinzas 5 rights were confirmed, 
and portions of the oil-field allocated as 
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‘ 'Reserves ’. The remainder became Govern- 
ment property and was leased for drilling. 
The first machine -drilled well was completed 
in 1889, although unsuccessful drilling in 
Lower Burma dates from the seventies. 

A little before this development at 
Yenangyaung, renewed attempts had been 
made to find oil in commercial quantities 
in Assam, and the first regular xn’oducer was 
completed in 1890. The yield was very 
small, and gradually dwindled, but this 
well still produces an occasional gallon of 
oil. Attempts at development in Assam 
continued in a small haphazard way without 
meeting much encouragement, and very 
little was done in the Punjab, but the 
results of drilling in Burma from about 
1896 onwards were much more satisfactory, 
although until 1907 only one company was 
operating. 

Burma. — After the successful results of 
drilling at Yenangyaung, wells were drilled 
at Yenangyat, where there were a few 
liand-dug wells, and at Singu a field — dis- 
covered as the result of the geological work 
of G. E. Grimes of the Geological Survey of 
India — has since become second in impor- 
tance to Yenangyaung. Small oil-fields were 
found in the Minbu, Thayetmo and Chind- 
win districts, but despite active prospecting 
work carried on unremittingly by several 
companies for many years, the only im- 
portant discovery subsequent to Singu was 
the Lanywa field, proved in 1921 and success- 
fully developed on a sand-bank area re- 
claimed from the Irrawaddy. Continued 
development has taken place at Yenang- 
yaung, from which has come nearly two- 
thirds of the total oil obtained from Burma. 

Assa?n. — Des|)ite active prospecting, on 
which over two crores of rupees have been 
spent, Digboi is still the only producing 
held in Assam. Production here was very 
small prior to 1925 when a more active and 
scientific development policy began to bear 
fruit. The Badarpur held, proved in 1915, 
was exhausted eighteen years later. 

JN. W. India. — Here too, there has been 
much prospecting work in the Punjab, 
N. W. .Frontier Province, 'Sind and Baluchis- 
tan, but only one held (Kkaur, discovered 
by Mr. E. S. Pinfold) has been commercially 
developed, although a test well in a neigh- 
bouring area has recently given promise of 
a second held. 


Prospecting Methods. 

Origin of Oil. — The location of the early 
wells, both in America and elsewhere, was 
largely a matter of chance, the sites being 
usually near oil seepages, but these hit-or- 
miss methods provided much information 
about the geological conditions governing the 
occurrence of workable accumulations, and 
the gradual co-ordination of this knowledge 
has brought out some of the essential factors 
in the origin, concentration and preservation 
of oil, although much detail remains to be 
investigated. The presence of optically 
active constituents and the nature of the 
oil-bearing strata show that oil is not, as 
was once supposed, of inorganic origin. 
Petroleum occurs in the pores" and minute 
interstices of sands and in crevices in lime- 
stones, and is always closely associated with 
old sediments which are usually of shallow 
water marine origin. The oil is derived 
from organic matter decaying in certain 
special conditions in which there is incom- 
plete oxidation of the carbon and hydrogen ; 
at first disseminated throughout the geolo- 
gical formation in which it originated, the 
oil is gradually forced to migrate into the 
more porous beds. If the oil-bearing strata 
are in one of the more unstable parts of the 
earth, buckling and folding take place as 
portions of the earth's crust become warped, 
cracked and piled up to form the mountain 
ranges. If the movement is not too violent, 
the petroliferous’strata may lie in fairly gentle 
corrugations, and if such be the case the 
oil, being lighter than water, w r ill drain 
upwards into the arches of the corrugations, 
there becoming concentrated in what may 
be commercially valuable quantities. In 
unfavourable circumstances, the earth move- 
ments are violent enough to break up the 
folds and let the oil escape ; in many 
instances the progress' of denudation re- 
moves the strata capping the oil- sand, and 
the oil is lost. 

Factors governing the Occurrence of Oil- 
fields. — Oil production may be looked for 
where the geological conditions are .'such as 
to suggest 

(1) that oil was formed in the neighbour- 

hood, 

(2) that the oil disseminated throughout a 

large area was concentrated, 

(3) that the oil has not since been lost at 

the surface, 

and it is evidently the task of the geologist 
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to estimate the probability that these re- 
quirements are fulfilled. 

The arclied-up portions of the folded 
strata are known as anticlines and it has 
been suggested that the connection between 
oil-fields and anticlines was first noticed by 
T. Oldham (the first Superintendent of the 
Geological Survey of India) in 1855 during 
a visit to Burma, but Oldham’s account of 
his visit does not seem to bear this out, and 
he certainly did not develop any hypothesis 
to connect oil with structural conditions. 
The anticlinal theory of oil accumulation 
was put forward in the eighteen sixties and 
led to much discussion ; for many years 
there was no general recognition of the 
principles of oil accumulation, and it was 
not until the beginning of the present 
century that scientific exploration began 
effectively to supersede the old methods of 
chance. 

Establishment of Geological Staffs . — The 
demand for petroleum products had steadily 
increased from about 1870 but with the 
development of the internal combustion 
engine there was a rapid rise in the demand, 
especially noticeable in the first years of the 
twentieth century, and in response to this 
most of the oil companies of the world estab- 
lished small geological staffs, whose business it 
was to search for new supplies. The science 
of oil geology had still to be built up, and it 
was not until the second decade of this 
century that the young science could boast 
a text-book of its own or special courses 
leading to a university degree. 

The War directed special attention to the 
importance of petroleum and soon after- 
wards there was a large increase in the 
scientific staffs of the oil companies. 
Mr. Dewhurst has summarised the results 
of this rapid expansion : 

cc With these staffs it was possible to 
conduct surveys of extensive regions 
much more systematically than had 
formerly been the case, and for the 
first time to arrange for members of the 
staffs to specialise in different directions, 
so that one geologist could undertake 
palaeontological work, another sedi- 
mentary petrology, and others the 
application of laboratory methods to 
routine work on oil-fields and to re- 
searches into oil-field problems.” 2 

2 T. Dewhurst, in Petroleum , Twenty- five Years Petros - 
pect, Inst . Petr „ Techn ., 1935. 
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Mr. Dewhurst has also pointed out that 
the greatest change which took place was in 
the oil-fields themselves. In the earlier 
days, with shallow drilling, the geologist 
had little to do with the location of the 
new wells or the depth to which they should 
be drilled ; his work centred on the explo- 
ration of new r territory. In the post- War 
period the geologist’s responsibilities broad- 
ened, and now the development of most of 
the proved fields is carried out with the 
assistance of the scientifically trained man, 
whether he be called geologist or technologist. 

Although these comments on the part 
played by science in the discovery and 
development of the oil-fields are applicable to 
the oil industry as a whole, they are parti- 
cularly applicable to India, and it is very 
satisfactory that the country’s oil resources 
are being developed with due regard to the 
prevention of waste, which is unfortunately 
not the case in every country. 

Geological Mapping . — The oil geologist 
seeking new fields will commence hv com- 
piling a geological map of his territory, 
making his own reconnaissances to supple- 
ment the available information. Often he 
will soon be able to rule out most of his 
territory as useless to an oil company, hut 
in parts of the area he may find the right 
type of strata, and perhaps surface indica- 
tions of oil. He w T ill then pay special 
attention to the structure of this tract to 
find suitable anticlines or possibly other 
structures in which oil may be trapped. 
The most favourable structures are mapped 
in detail, and many hundreds of square 
miles in India and Burma have been mapped 
on scales ranging from I to 16 inches per 
mile. Of the areas examined, some few 
may appear fairly promising, in others the 
oil strata may be too deep, or in others the 
structure may not be suitable to have 
trapped and retained the oil ; eventually 
one or two may be recommended for drilling. 
Unfortunately, despite the advances in 
geological science, it is impossible to be 
certain of the existence of commercially 
workable accumulations of oil ; it is impos- 
sible to evaluate all the factors, and the 
only arbiter is the drill, and it is an indica- 
tion of the difficulties of oil prospecting 
that only 1 in 4 of the exploratory wells 
find paying quantities of oil* This may, 
however, be contrasted with the older days 
when, despite the existence of many shallow 
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fields waiting to be found, only 1 in 20 explo- 
ratory wells were successful. The difficul- 
ties and expense of oil prospecting are well 
brought out by the fact that the six leading 
companies in India have spent six crores 
of rupees in unsuccessful exploratory wells 
drilled on geological advice. It will be evident 
that the geologist, equally with the share- 
holder and the directorate, will be always on 
the alert for new ways of investigating 
underground conditions, and within very 
recent years there has developed the 
geophysical side of oil prospecting. 

The geophysicist employs a variety of in- 
struments ; the torsion balance has been most 
successful, but the seismograph, magneto- 
meter and potentiometer have been used in 
various countries. The torsion balance 
measures the variations in gravity from 
place to place ; from these it is often possible 
to deduce something of the underground 
geological structure. The interpretation is 
difficult, but where large areas are covered 
by alluvium, the torsion balance may be 
the only means of finding out anything 
about the structure. The seismic method 
depends on the determination of the reflec- 
tions and refractions of artificial earthquake 
waves and except in a few simple cases, 
interpretation is usually even more difficult 
and uncertain. Magnetic anomalies, helpful 
in prospecting for iron, are seldom of assist- 
ance in the search for oil, but electrical 
methods, based on the differences in con- 
ductivity of different strata, have had 
limited application. 

Other adjuncts to the work of the field 
geologist are the aeroplane, for reconnais- 
sance of a large area, and the core-drill, for 
putting down shallow bores to check the 
structure in obscure territory ; for assistance 
in correlation problems are the museum and 
laboratory methods of palaeontology, micro- 
palaeontology and micro-petrology. 

Oil geologists in India have not been slow 
to make use of these possible means of gaining 
additional knowledge. Geophysical work 
was commenced as far back as 1923 and has 
been carried out in several different regions, 
aerial reconnaissance and aerial photography 
were used in 1934, core-drilling has had some 
employment, and the museum and laboratory 
methods have been very highly developed. 
It may fairly be claimed that in several direc- 
tions the oil geologists of India have carried 
out pioneer work in the development of their 


science and for many years past the search 
for oil in India has been pushed forward with 
all the assistance that the developing science 
could give. 

Drilling. 

There are several methods in use for drill- 
ing oil-wells, but the most modern method, 
and the one extensively used, for all the deeper 
drilling in India and Burma, is the rotary 
system. A bit is rotated at the end of a drill- 
pipe made in sections of 20-30 feet. This 
bit is withdrawn from time to time when the 
cutting edges become dull. To cool the bit, 
to bring up the cuttings of the strata drilled 
through, to control the inflow of fluids en- 
countered in porous beds, and to plaster up 
the sides of the hole, a fluid is circulated down 
inside the drill-pipe, around the bit, and up 
outside the drill-pipe. This fluid is composed 
mainly of clay and water but even this appa- 
rently simple mixture presents problems of 
great scientific interest and technical impor- 
tance, and one of the applications of science 
to the oil industry of to-day is the close study 
of this drilling fluid by chemists, geologists 
and engineers. The completed hole has to 
be lined with steel casing and arrangements 
made to permit the ingress of oil but to 
prevent water coming in as w r ell. Water is 
excluded by placing cement between the 
casing and the strata drilled through, and the 
preparation and handling of a suitable cement 
involve scientific problems of some importance 
around which a large literature has grown up. 

If the well is exploring new territorjr, all 
manner of unforeseeable difficulties may occur 
and it may need several wells to reach the 
objective, the successful one being drilled 
with some knowledge of the difficulties that 
have proved the ruin of the earlier ones. In 
a developed field, the geologist vfill be able 
to give fairly accurate figures for the depths 
at which different formations may be expect- 
ed, and the proportion of successful comple- 
tions should be high. 

Twenty years ago, wells were considered 
fairly deep at 2,000-3,000 feet, but to-day 
such depths are regarded as shallow, and wells 
have been taken to depths exceeding 10,000 
feet. This increase has been made possible 
by the science of metallurgy, for the tensile 
strengths of the older steels were quite in- 
adequate for drilling to such great depths. 
Although drilling in India has not gone to 
the depths reached in America, holes have 
been carried down to depths exceeding 
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a mile and a half and some of the drilling has 
been in very difficult territory . 3 

One feature of drilling to great depths is 
the difficulty of keeping the hole nearly verti- 
cal, and nuiner ous devices have been evolved 
to survey the wells at various stages 
during drilling. Some of these are very 
intricate, making use of the gyroscoxhc com- 
pass, others are comparatively simple, using 
in some cases a magnetic compass. Five 
different patterns of surveying instrument 
have been used successfully in India, two 
being the design of geologists working with 
one of the oil companies. It is evident that 
a knowledge of the underground position of 
wells in a developed field is of the utmost 
importance, and it can be fairly claimed that 
in this respect India is in no way behind the 
most advanced American practice. 

The recognition of the strata drilled through 
presents difficulties, especially in the deeper 
wells *, this problem has received much atten- 
tion in India, as in other countries, and a 
recent advance of great importance is the 
adoption of an electrical method, based on 
potentiometric determination of conducti- 
vities, for distinguishing the different strata 
drilled through. 

Production and Development. 

The production of an oil-well usually de- 
clines steadily, or perhaps rapidly, from the 
day the well is completed, and to keep up the 
ouptut of an oil-field there must be continual 
drilling to offset the diminishing yield of the 
existing -wells. The correct spacing of wells, 
the order in which they should be drilled, 
and the general plan of development are 
matters which, once left largely to the acci- 
dent of circumstances, are now given very 
careful consideration. In countries where 
unrestricted competition goes on, this scien- 
tific planning is not always possible, for there 
is too large a premium on the 4 get there 
first 5 policy. 

The detailed elaboration of the scientific 
principles underlying the production of oil 
and gas is still in the stage of debate ; the 
oil occurs in the pores and crevices of a sand 
or limestone under pressures and conditions 
very difficult to imitate in laboratory experi- 
ments. The oil usually contains a large pro- 
portion of hydrocarbons which under normal 

. 3 Rcc. GcoL Surv. hid 1935, 69, pt. 3, 284 ; J . Inst. 

Tec hit., 1934, 20, 990. 
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pressure would be gaseous ; the puncturing of 
an oil-sand by a well brings about a great local 
reduction in pressure and there is a brisk 
evolution of gas. This gas, escaping towards 
the well through the capillary passages in the 
sand, carries along with it some of the oil. In 
this way the oil reaches the well, and if the 
pressure is sufficient, comes up to the surface. 
The aim of the production technologist is so 
to control the conditions at the well that there 
is produced the maximum amount of oil per 
unit volume of gas. Otherwise, if gas is wast- 
ed, a volume of inert oil remains in the sand 
with no special inducement to come into the 
well, production falls off rapidly, and the well 
ceases to yield oil in quantity long before it 
should ; the oil-sand is not properly drained, 
and when the field becomes exhausted there 
is still a large but unrecoverable volume of 
oil in the sand. 

This and cognate problems have received 
much attention on the Indian as on other 
fields ; the trouble is accentuated by the 
complex surface tension relationships in the 
capillaries of the sand, and the difficulties of 
making measurements at the bottom of a well. 
It is generally agreed that the more prolific 
wells should be restricted to produce at less 
than their maximum rate, as this tends to 
retard the loss of gas. The production of 
some gas is unavoidable, since each unit 
volume of oil in the sand contains many 
volumes of gas, but attempts have been 
made in Indian fields, as elsewhere, to return 
this gas to the sand, so as to retard the 
inevitable drop in pressure in the oil-sand 
as production continues. 

Although in the early stages of a well’s 
life the oil may come right up to the surface, 
the drop in underground pressure which 
necessarily follows the extraction of the oil 
will sooner or later make it necessary to 
adopt some means for bringing the oil up to 
the surface. This may be direct pumping 
or the use of f gas lift 5 which is similar to the 
air lift sometimes employed for water wells. 

In many American fields much waste has 
resulted from, unrestricted competition ; the 
small operator with only a few wells may 
develop his property in a way that may he 
very harmful for the field as a whole. Unless 
each individual oil-field is treated as a unit, 
or the different operators are prepared to 
agree to gas conservation, development- 
designed to extract the greatest possible 
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amount of oil is impossible. Early in the 
present century, the Geological Survey and 
Bureau of Mines in the U.S.A. were endea- 
vouring to minimise this waste, but the 
individual ownership of mineral rights has 
meant that in the great majority of fields, 
the oil is the property of a large number of 
surface owners, and conflicting interests 
have made effective co-operation difficult or 
impossible. In India, fortunately, the mine- 
ral rights in the oil-fields are, with a few 
exceptions, the property of the State, and 
in several cases a field is worked by only 
one company. Provided that the company 
can count on the continued renewal of the 
lease so long as satisfactory work is carried 
on, it is possible to plan out the development 
so as to aim at getting the greatest ultimate 
yield of oil. 

In the fields in Burma which are developed 
by several competing interests, drilling 
practice is regulated by the Warden of the 
oil-fields who is assisted by an Advisory 
Board which includes a member of the 
Geological Survey of India and representa- 
tives of the various companies. In this way 
such occurrences as the damage to oil-sands 
by water getting into them from improperly 
drilled wells are prevented, and everything 
possible is done to avoid the waste of irre- 
placeable natural resources of the nation 
and to ensure that all engaged in the 
development of the field — whether their 
interests were large or small — conduct their 
operations in a manner consistent with the 
welfare of the field as a whole. 

Befining. 

The oil when brought to the surface is of 
little immediate use, and has to go through 
a long series of refining processes before the 
familiar products appear in a form fit for 
use. The successful refining of oil calls for 
the closest co-operation between those en- 
gaged in chemical research, applied chemistry 
and engineering. The basis of the main 
process of refining is fractional distillation, 
but fractional distillation on the vast scale 
of an oil refinery is a very much more com- 
plex process than when carried out on the 
laboratory bench. In place of the few 
hundred c.c. there are hundreds of tons to be 
handled, and the process must be as nearly 
as possible a continuous one. Modern re- 
fining methods go far beyond simple dis- 
tillation ; the products must conform to a. 


precise specification of boiling points, specific 
gravity, colour, etc., and to attain these, 
numerous subsidiary treatments are given. 
The operation of all these processes is in the 
charge of the control chemists who are 
assisted by the laboratory tests carried out 
from hour to hour on the various products. 

Befining processes must be adapted both 
to the character of the crude oil and the 
requirements of the markets for products of 
different types, and improvements in the 
refineries are continually being made as 
improved processes become available ; for 
example, research has been concerned with 
the effects of sulphur compounds in the oil, 
with the elimination of smokiness, with the 
enhancement of lubrication, with the pro- 
duction of petrols suitable for engines 
employing ever higher and higher com- 
pression ratios, and with many other 
problems. Perhaps the most notable ad- 
vances in refining have been in connection 
with the £ cracking 5 processes which were 
first used in a small way some thirty years 
ago, and which have now become an essential 
part of the treatment of crude oil. The 
object of cracking is the production of a 
light spirit from heavy oils by breaking down 
the complex molecules, and the advantages 
are the ability to produce a more useful 
range of products from the original crude 
and the high £ anti-knock 5 value of cracked 
spirit. The most widely used is the Dubbs 
process, and there are several Dubbs units 
working in the Indian refineries. 

Scientific Staffs. 

Geological Staff . — The foregoing notes will 
have indicated that the oil-field geologist 
is interested in a great variety of problems ; 
during the drilling of the well there are, to 
take but a few examples, the interpretation 
of its log and correlation of the strata with 
those of neighbouring wells, the surveying 
of the underground course of the well, 
the determination 'of the depths at which 
water and oil may be expected ; it is his 
task to analyse the results obtained by 
the different wells, and from this 
evidence to plan out on the best possible 
scientific and economical basis a develop- 
ment programme for the field ; often, in 
conjunction with the physicist and engineer, 
he is concerned with the methods by which 
the oil shall be brought to the surface. In 
all this work, his geological knowledge will 
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have to be supplemented by some know- 
ledge of other sciences, especially physics, 
chemistry and engineering, and he is often 
referred to as an oil technologist rather than 
an oil geologist. The geological staff may 
include specialists such as a petrologist, a 
palaeontologist and a geophysicist. 

Chemists' Staffs. — Besides the geological 
staff, there may be a staff of chemists to 
deal with such oil-field problems as the ana- 
lysis of the oil, gas and water obtained 
from the wells, and the investigation of the 
properties of the mud-fluid and cement 
used in drilling the wells. 

In the refinery there are research chemists 
who investigate the products obtained from 
the oil and devise methods of improving 
them and their manufacture, and the con- 
trol chemists who are responsible for all the 
varied processes of making the products and 
the routine testing which ensures that they 
are up to the specified standard. 

Engineering Staff. — The engineering staffs 
may include men who are allocated to 
special enquiries into various aspects of 
drilling and production methods, and to the 
development of new devices for improving 
oil-field practice. Much work has been 
done in the application of electrical power 
to drilling and production, and recently there 
have been contributions to the technique 
)f drilling under pressure as a result of the 
difficulties encountered in drilling in India. 

Medical Staff. — Although this review is 
concerned mainly with the direct applica- 
tion of science to the technical problems 
associated with the production of oil in India 
reference must be made to the medical staff 
whose labours in hygiene and preventive 
medicine have such an important influence 
on the health and comfort of the oil-field 
worker. 

Publications. — The scientific work of the 
oil companies is necessarily intended pri- 
marily for the benefit of the companies con- 
cerned, and in many cases it is not possible 
to divulge the results, whilst in other cases 
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the results cannot be made available until 
the company concerned has made full use 
of them. Despite this, the scientific staffs 
of the oil companies in India have been 
able to make valuable contributions to dif- 
ferent branches of knowledge — geology, 
chemistry, physics, engineering. In recent 
years papers have been written by more 
than twenty members of the various oil com- 
panies’ scientific staffs. A notable example 
is the contribution by men with Indian ex- 
perience of a large number of papers to the 
World Petroleum Congress in 1933. 4 Papers 
based on the scientific work of the oil com- 
panies of India have appeared in the publi- 
cations of the Geological Survey of India, 
the Royal Asiatic Society of Bengal, the 
Mining and Geological Institute of India, 
the National Institute of Sciences of India, 
the Indian Science Congress, the Geological 
Mining and Metallurgical Society of India, 
and also in English and American publi- 
cations such as the J ournal of the Institution 
of Petroleum Technologists , the Bulletin of 
the Geological Society of America , the Bulle- 
tin of the American Association of Petroleum 
Geologists , Oil Weekly , Oil News , etc. 

Geological Survey of India. — Finally, no 
account of the scientific side of the oil in- 
dustry w r ould be complete without reference 
to the work of the Geological Survey of India. 
The first paper on petroleum in India appear- 
ed in the Records as far back as 1870, and 
since that time more than sixty memoirs 
and papers have been published dealing 
with the work of the Geological Survey in 
connection w r ith oil. The past twenty-live 
years include the detailed memoirs of Sir 
Edwin Pascoe and Mr. C. T. Barber, besides 
the writings and work of Sir Thomas Holland, 
Messrs. Yredenburg, E. J. Bradshaw and 
Dr. Ghosh and of several other members 
of the Geological Survey, in addition to 
the valuable annual and quinquennial 
reviews. 


4 Reviewed in Trans. Min. Geol. Inst. India . , 1934, 

29, 67. 
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A Note on the Relation between Fisher’s 
*t ’ and <z\ 

In any experiment containing variants 
and a control for comparison the signifi- 
cance of the difference among and be- 
tween the variants and the control is 
compared by ascertaining the value of 
c s ’ = i log S 1 2 /S 2 2 , where S x 2 and S 2 2 
are the residual variance and variance 
ascribable to variants respectively. The 
value of e z 1 by comparison with the 
theoretical values enables us to judge the 
general effect of treatments. To see the 
effect of treatments when compared with 
one another, use is made of Fisher’s £ t \ 


The exact relation between ‘ t ’ and e z 5 
for field experiments containing more than 
two treatments does not appear to have 
been worked out so far. The relation 
between the various possible values of c t ’ 
and e z 5 may be stated thus : 

Let the means of n treatments repli- 
cated p times be given by T ly T 2 , T 3 , 
T 4 ....Tw. The number of possible com- 
parisons between the various means is 
, , nbn—l) mi 

equal to — ~ — . The sums of squares 

of c t ’ for all the possible comparisons 
is equal to 


P( Ti-T 2 ) 2 p( T x '- T 3 ) 2 , 

2S X 2 h 2S X 2 ' ^ 2S X 2 “*■ 

= 2S* { (Tl ~ T * )2 + ^ ~ T 3) 2 + (Ti - T 4 ) 2 + • • • 


to „O a terms 


to „Co terms 


h*+h*+t* + •••*„(,, 


-n 


n(n — l) 7a 


where t 2 is the average of all the £ 2 ’s that can be formed. 

It can now easily be shown that 

§ {(Ti - T 2 ) 2 + (T, - T 3 ) 2 + (T x - T 4 ) 2 + • • • to „C S terms} = 
S g 2 being the variance due to treatments. 


Mn ~ 1) 02 
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Therefore it follows tliat r 2 = S 2 2 /S 1 2 — e 2Z . 

This result can be used for several 
purposes and these will be dealt with 
in detail in a subsequent communication. 

P. V. Krishna Ayyar. 

Imperial Agricultural Research 
Institute, New Delhi, 

February 2, 1937. 


The Emission Spectrum o£ CC1 4 . 

The spectrum of an uncondensed discharge 
through [lowing 001 4 vapour (pressure 
maintained between 0 *2 and 0 *3 mm. of 
llg) shows a number of continuous 
emission bands the wave-lengths of whose 
maxima are approximately at AA 4600, 
3348, 3070, 2580, 2430 and (2345 ?). 

In addition, the plates show a group of 
strong bands between AA 2796 and 2777 and 
two more groups of weaker bands on either 
side of. this region all degraded towards 
shorter waves. In appearance these bands 
resemble very much the group of bands 
observed in the spectrum of the vapour 
of SiCi 4 between AA 2830 and 2770 and whose 
emitter is not yet definitely established. 1 
Tig. 1 is an enlarged reproduction of the 
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observed bands. Some of the bands have 
a sharp, liue-like head as in these latter 
bands. It has been possible to arrange 
them in the usual v* v" table. 

The analysis indicates that the bands 
are due to a diatomic molecule. Tt is not 
possible to derive the vibrational functions 
but aA 843 *6 (mean of all observad values) 
for the" final state indicates that the emitter 
is probably the CC1 molecule which approxi- 
mately will have the same frequency of 
vibration as SiF in the ground state for 
which a is 844*7 (mean of all observed 
values 2 ). "If this is true the bauds observed 


in the case of the iso-electronic mole( 
SiF. 

A detailed report will be published c 
where. 

R. K. Asundi. 

S. Mujtaba Karp 
Department of Physics, 

Muslim University, 

Aligarh, 

February 27, 1937. 


1 W. Jevons, Proc. Phys. Soc. London , 1936, 48, 5 

2 R. K. Asundi and R. Samuel, Proc . Ind. Acad 
Bangalore t 1936, 3 A, 346, 
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Action of Alkalis on the Dibromides of 
o-Acetoxy- or o-Hydroxy-phenyl styryl 
ketones and a New Synthesis of Chrysin 
(5 : 7-Dihydroxyflavone). 

It is well known that o-acetoxy -or o-hydroxy- 
phenvl styryl ketone dibromides yield 
with alcoholic alkali either flay ones or 
the isomeric benzylidenecoumaranones. 
Auwers and Anschutz 1 showed that low 
temperatures favoured the production of 
flavones, but were unable to give a satis- 
factory explanation of the formation of 
two products, beyond suggesting that there 
were two simultaneous reactions cccuriing. 

The majority of dibromides wliich readily 
yield benzylidenecoumaranones are of 
the type R-OO -CHBr.OHBr-E! in which 
R l contains an alkoxyl group. It is known 
that with dibromides of this type the bro- 
mine atom adjacent to R x is labile and is 
readily replaced by alkoxyl on warming with 
the corresponding alcohol. 2 It seems 
plausible, therefore, to regard the alkoxy- 
compound as an intermediate in the produc- 
tion of a benzyl id enecoumar anon e. Table I 
shows the resuits of a number of experi- 
ments carried out with : — 



I. K 2 = COMe ; E 3 = Br. Feuerstein 
and Kostanecki. 3 

II. R 2 = H ; B s = Br. Prepared by the 
careful bromination of the corresponding 
ehalkone. 

III. R 2 = H ; E 3 = OBt. Prepared by 
boiling 1 or 2 with ethyl alcohol. 

A survey of the results indicate that for 
the production of the benzylideneeoumar- 
anone from I or II, it is essential that there 
be present hot ethyl alcohol which will 
form III, together with sodium hydroxide 
or sodium carbonate. With III it suffices 
if sodium hydroxide or sodium carbonate 
be present, neither alcohol nor heat is 
necessary. Ill would therefore seem to be 
intermediate in the production of the 
benzylideneeoumaranone. 

There are two acetoxy-chalkono dibrom- 
ides (IV and V) wliich give benzylidene- 
coumaranones on warming with alcoholic 
alkali although E x does not contain an 
alkoxyl group. 4 


R.i O 


Br 1 


O CO Me 

CO • CHBr-OH Br* Ph 


R 4 O 

(IV, R 4 = Me ; V, E 4 =--Et) 


It is hoped to investigate the behaviour 
of IV and V on the lines indicated in Table I. 


ABLE I 


F Flavone 


C Benzylideneeoumaranone 


Reaction 

Result with I 
( Acetoxy ) 

Result with 11 
(Hydroxy) 

Result with III 
(Ethoxy) 

Heating above melting point 

1 

F 

F 

!' 

Heating with pyridine 

F 

Product containing halogen, 
m.p. 234-235 °C., still 
under investigation 

F 

NaOII acetone hot or cold 

F 

F 

c 

NaoCGa acetone hot or cold 

No definite product 

F 

c 

NaOH or Na 2 CO a alcohol, 
cold 

F 1 ) 

F 

c 

NaOH or Na 2 C0 3 alcohol, 
hot 

C 2 ) 

C 

c 


1 ) NaOH, Alcohol, cold, Auwers and Anschutz, Bcr., 1921, 54, 1558. 

2 ) NaOH, Alcohol, hot, Feuerstein and Kostanecki, B c r . , 18.99, 32, 316. 
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Meanwhile, 2 -hydroxy-4 : 6-dimetlioxy -phenyl 
stvryl ketone lias ' been brominated and 
the * product heated to give a flavone 
which on treatment with hydriodic acid 
yielded chrysin ; the constitution of the 
latter being confirmed by taking a mixed 
melting point with an authentic specimen 
kindly supplied by Dr. Iv. Yenkataraman. 
Kostanecki and his co-workers failed to 
synthesise a number of natural flavones by 
the dibromide method owing to the forma- 
tion of bcnzylidenecoumaranones ; there 
now seems a possibility of achieving their 
aim. 

2-hydroxy phenyl aS-dibromo-jff-phenyl-ethyl 
ketone now newly synthesised, which de- 
composes near 200°0., gives 6-Lrcmoflavone 
on heating and with alcoholic sodium 
hydroxide gives flavone. No formation of 
an alkoxy-compound occurs here. 

A. M. Warriar. 

A. P. Khanolkar. 

W. A. Hutchins. 

T. S. Wheeler, 

Boyal Institute of Science, 

Bombay. 

February 14, 1937. 


1 Bcr., 1921, 54 , 1543. 

2 See for example, Dodwadmath and Wheeler, Proe* 
hid. Acad. Sc/., 1935, 2, 43S. 

3 Per., 1899, 32, 316. 

4 See Kostanecki and Tambor. Her., 1-899, 32 , 2261. 


A Penta- Co-ordinated Cobaltic Complex 
and its Magnetic Susceptibility. 

In course of our work on substituted eyano- 
cobaltiates we have come across with an 
unusual type of co-ordination compound 
which, as its magnetic susceptibility indi- 
cates, evidently belongs to the class of 
perfect complexes. 

The compound resulted from the dehydra- 
tion of aqno-pentacyano-silver cobaltiate, a 
member of a new series of cyano-cobaltiates 
recently prepared by us. The formula for 
the compound is given by A g 2 [Co(ON) 5 ]. 
Its colour is intensely blue, whereas that 
of the corresponding hydrated complex 
Ag 2 [ 0 o ( HoO ) (ON ) 5 ] is yellow. 

The yellow compound is diamagnetic like 
all cobaltic complexes. The bine compound 
shows only a feeble paramagnetism amount- 
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in g to 1*97 Weiss’s magneton number per 
cobalt, atom. As cobaltic cyanide and other 
simple cobaltic salts 1 are strongly para- 
magnetic giving a susceptibility value of 
13*6 Weiss’s magneton per cobalt atom, it 
is clear that the compound is a perfect 
complex like all complex cobaltic salts. But 
it is unique in the sense that its co-ordina- 
tion number is only five, whereas all tervalent. 
elements, specially cobalt, are characterised 
by a co-ordination number of six. The 
effective atomic number for the central 
cobalt atom in this compound is, therefore, 
34 and not 36 as in all other cobaltic com- 
plexes. 

That a central atom with an effective 
atomic number of 34 in a complex can be 
diamagnetic, has already been shown by 
one of us (Bay) in the case of a number of 
nickel complexes like nickel dimethyl- 
glyoxime, nickel dicyandiamidine, nickel 
biguanide, etc. 2 

P. Bay. 

N. K. Butt. 

Chemical Laboratory, 

University College of Science, 

Calcutta, 

February 18, 1937. 


1 Ray and Guptachaudhuri, Z. ano>g. u. allg. Chem., 
1934, 220 ; Ray and Sen, J. 2nd. Chon . Sac., 1935, 190 . 

2 Ray and P.har, J. hid. Chon. Soc ., 192S, 497 ; 

Ray, Presidc7tt\al Address— Indian Science €•. n gross, 1932. 


Constitution of Herbacitrin and 
Herbacetin. 

The isolation of a new flavonol glucoside 
from the flowers of Gossypium Eerbaceum 
(Uppam cotton) was recorded in a paper 
from these laboratories more than a year 
ago. 1 Though the constitutions of the 
flavonol and the glucoside were known to 
us at that time, the publication of. the re- 
sults were postponed till they could be con- 
firmed by synthesis. 

Since there exists already a compound 
with the name Gossypitrin obtained from 
the same source, the new glucoside was 
named Herbacitrin and the aglucone (flavonol) 
Herbacetin. These have been found to 
occur in Gossypium Indicum also. The 
glucoside has the formula C 21 H 20 O 12 and the 
flavonol the formula C 15 H 10 O 7 and so they 
are isomeric with Quercimeritrin and 
Quercetin respectively to which they bear 
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some resemblance particularly in regard to 
the melting points. On closer examination 
the differences become evident, the most 
remarkable being in their reactions towards 
buffer solutions of varying p H values and 
towards p-benzoquinone. In these Plerba- 
citrin resembles closely Gossypitrin and 
Herbacetin resembles Gossypetin thus indi- 
cating that the benzopyrone portions of 
these pairs are identical. Hence the follow- 
ing constitution seemed plausible : 


oh o 



OH CO 


This was confirmed by the oxidation of 
the glucoside in aqueous alkaline solu- 
tion whereby p-hydroxy -benzoic acid was 
obtained and identified after methylation as 
anisic acid. The position of the glucose 
is tentatively suggested by analogy with 
Gossypitrin and Quercimeritrin. 

Herbacetin has now been synthesised in 
the Dyson Pen ins Laboratories in Oxford 
(Private communication from Prof. B. 
Bobinson, F.n.s.). The synthetic fiavonol 
and its acetyl derivative have been compared 
by him with the specimens obtained from 
the cotton flowers and found to be identical 
thus placing the above constitutions beyond 
doubt. Details of our work will be pub- 
lished in the Proceedings of the Indian 
Academy of Sciences. 

K. Neelakantam. 

T. B. Seshadui. 

Department of Chemistry, 

J.V.D. College of Science and 
Technology, 

Waltair, 

February 15, 1937. 


1 Prpc. Ind. Acad. Sci ., A, 1935, 2, 490. 


A New Value for Butter-Fat and Ghee. 

Ghee (Butter -Fat) is most widely adulterat- 
ed and the most extensively used adulterants 
at the present time are the hardened vege- 
table and fish oils and other solid fats like 
mutton and beef fats. On account of the 


wide range of Beichert-Meissl values given by 
genuine ghee, this value fails to detect even 
up to 30 per cent, adulteration in many 
cases. Determinations of the melting point 
of sterol acetate and the percentage of iso- 
oleic acid fail to detect adulteration with 
highly hardened fish oils and mutton and beef 
fats. The Ave-Lallemant Baryta values follow 
the Beicherts and fail in the case of genuine 
ghee samples of low Beicherts. It will, 
therefore, be seen that there is no easy and 
reliable method available at present to detect 
marginal adulterations with the adulter- 
ants mentioned above. 

The author has worked out the following 
new value for butter-fat and ghee by means 
of which, even 10 per cent, of any of the 
above adulterants can be detected. The 
value is most easy to determine and in- 
dependent of Beicherts for genuine ghee 
and is surprisingly the same for cow's and 
buffalo’s ghee. 

The value is not intended to detect un- 
treated vegetable oils, the detection of which 
by the ordinary methods, however, presents 
no difficulties. 

The insoluble non-volatile acids of pure ghee 
consists mainly of a mixture of la-uric, myristic, 
palmitic, stearic and oleic acids whereas in the 
hardened oils mutton fat, etc., stearic and 
oleic acids predominate. This difference in 
composition is made use of in the new value. 

The insoluable fatty acids left after the 
distillation in the Beichert-Polenske process 
is separated out, washed and dried. The 
solidifying point or f tit-re 5 is determined 
in a suitable small titr e-apparatus. I he 
refractive index of the mixed acids is ac- 
curately determined at 45° C. in an Abbe 
Befractometer. 

The following formula enables one to 
calculate the new value : 

T + (N?n - 1 *4000) x 1000 + 

(N? n - 1 -4440) x 1000 

T denotes titre and the refractive 
index of the fatty acids at 45° C. 

In the case of genuine ghee the value 
lies between 84 and 86 whatever be the 
Beicliert. Any value above 86-5 indicates 
adulteration with a solid or semi-solid fat 
and in most cases, an addition of 10 per 
cent, of the adulterant can be detected. The 
new value detects adulteration of ghee not 
detected by any other available method. 



4/8 

The following are typical examples of a 
genuine and an adulterated ghee : — 

A B 

Beichert-Meissl .. 29*0 25-0 

Titre of insoluble fatty 

acids . . •• -11 -7 42*2 

Refr active index of fatty 
acids at 45° 0. . • 1 -4440 1 «4450 

New Value .. ..85*7 88-2 

Conclusion . . • .genuine adulterated 

The significance of the terms used in the 
formula and the experimental details will 
be dealt with fully in the detailed paper 
on the subject which will be published in 
a suitable journal. 

V. VENN ATACH ALAM. 

Corporation Laboratory, 

Madras, 

February 17, 1937. 


A Noteworthy Feature in the Anatomy 
of Cycas Roots. 

While examining some sections of Cycas 
roots for class work, we find a number of 
ordinary roots showing a tetrach condition. 
It is formerly known that the coralloid 
roots are tetrach and the ordinary roots, 
diarch. The ordinary roots showing a tet- 
rach condition found by us are absolutely 
devoid of any algal infection and are not 
tuberculate. This is contrary to the belief 
that only the coralloid roots are tetrach, 
the ordinary roots remaining diarch. It 
seems that the tetrach or diarch condition 
of the roots of Cycas is not dependent upon 
algal infection but upon the level of the 
roots in the soil, the roots at a deeper level 
showing a diarch condition and those near 
the surface showing a tetrach condition. 

This point has been referred by one of 
us to Dr. Salmi of Lucknow and at his 
suggestion Mr. A. R. Rao of the same Univer- 
sity seems to have taken sections of a two- 
inch long root of a very young Cycas plant 
and he also confirms our observation. I quote 
the following sentences from Mr. Rao’s 
letter. “Sections from the region nearest 
to the surface of the soil show a tetrach 
condition while those from the more deeply 
buried apical part of the root show a diarch 
condition. The root was of course un- 
infected by alga. As you mention, it is 
possible that the diarch or tetrach condi- 
tion of the root is not dependent upon algal 
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infection but upon the level of the root in 
the soil. ?s 

In Engler’s Das Pflanzenreich it is men- 
tioned that the normal primary roots of 
Cycas are at first tetrach. But our observa- 
tions clearly show that all the secondary 
roots also that are near the surface 
of the soil show a tetrach condition. 
It is not confined to the primary root. We 
took sections of even very small rootlets 
of a Cycas plant and found the tetrach 
condition in them. This phenomenon needs 
further investigation. 

V. Sitarama Rao. 

N. N. Murti. 

Lingaraj College, 

Belgaum, 

March 1937. 


Sexual Maturity of Some Sedentary 
Organisms in the Madras Harbour. 

In a recent note in Nature , x J. M. Dodd 
and others from Liverpool record the 
sexual maturity of one-year old Ostrea 
edulis though there is a prevalent idea 
that they do not mature until they are 
three years old. At the suggestion of 
Professor R. Gopala Aiyar, extensive in- 
vestigations on the rate of growth and 
the age at sexual maturity in a number 
of sedentary forms in the Madras Harbour 
have been carried out for the last 15 
months as a result of which it has been 
found that in a number of forms, some 
of which are mentioned below, sexual 
maturity is attained at a surprisingly 
early age. 

Regular observations have been made 
on animals growing on selected spots 
within the Harbour. Also suitably con- 
structed wooden racks containing glass 
slides were immersed in different localities 
and the slides with the animals settled 
on them were brought at definite intervals 
to the Laboratory and detailed study of 
their size and condition of their gonad was 
made throughout the period. 

The breeding period of several forms 
has also been worked out. A comparison 
of the conditions obtaining here with the 
recorded observations of the breeding 
period of various animals in the English 
coast, La Jolla (California), Woods Hole 
(Mass.) and in the Low Isles of the Great 


Letters to the Editor 


Letters to the Editor 


4 79 


No. 9 1 

March 1937 J 

Barrier Beef as recorded by Orton, 2 
Coe, 3 Grave, 4 and Anne Stephenson, 5 
respectively are of much interest. 

The following table gives the age after 
attachment and the size at maturity 
of a few forms. 


6 

55 

| 

' Species 

Age at 
maturity 

days 

Maximum Size 

J .ength 
mm. 

Bread th 
mm. 

1. 

liydi v i des norveg ica 

9 

14 d) 


o 

i Balanus amphiiritc 

16 

8-8 

- 7 ‘3 

3. 

! Ostrea ( Gucullala ?) 

21 

12 *5 

12 •() 

4. 

1 Mytilus viridis 

48 

15-5 

9 -4 


A detailed account of this work will 
be published elsewhere. 


My sincere thanks are due to Professor 
B. G-opala Aiyar, Director of the Labora- 
tory, for his ready help and constant 
encouragenent throughout this work. 

M. D. Paul. 

University Zoological 
Research Laboratory, 

Triplicane, Madras. 

March 5, 1937. 


1 Dodcl, J. M., and others, iVature, Jan. 16, 1937 , 

139, 108. 

2 Orton, J. II., Journ. Mar. Biol. Assn 1919-22, 12. 

3 Coe, W. R., Bull. Scripps Ins. of Ocean Calif ., 1932, 
3, No. 3. 

4 Grave, B. H., Biol. Ball 1933, 65. 

5 Stephenson Anne, Scien. Pep., Great Barrier Reef 
Expedition, 1934,3, No. 9, Part II. 


Chromosome Numbers in Some Economic Flowering Plants. 


The chromosome numbers of several economic dowering plants have been examined 
in our laboratory. The following table gives the n and 2 n countings of some species. 


Species 

Family 

n 

2// 

Remarks ’ ' 

1. Pongamia glabra Vent. 

2. Arachis Jiypog<ea Linn., 

Papilionacce | 

11 

I 

22 

Reported for the first time. 

(i) Var. Small Japan— a bunch variety 


20 

49 

The u number in this variety was reported by 
Badami, V. IC., to be 10. J. Mys Exp. U., 15 , 2-3. 
H listed, L., gave the 2n number of certain bunch 
varieties as 40 both in Am. Nat., 1931, 65 , 700, 
476, and in Cytologia , 1933, 5 , 109 117. The 
variety Small Japan crosses freely with the other- 
known varieties of groundnut. 

(ii) Var. Gudiyatham Bunch— a bunch 
variety 


20 

40 

3. Morin ga ptcrygosperma Gamtn. 

Moringacete 

14 

•• 

Not known to have been reported previously. 

4. San sevier ia Poxburghiana Schult. f. 
Bow-string Ilemp. 

Liliacere 

20 

40 

Determined for the first time from a wild race. 

5. Pit a' nix farinifeia Koxb. 

Palmaceac 

18* 

36t 

i 

* Already reported in Curr. Sci . , 1936, 4 . 
t Reported for the first time. 

6. A morph op Ji alius companulatus Bl. 
Elephant yam 

Araceai 


1 28 

1 Reported for the first time. 

; 


Oil Seeds Laboratory, J. S. Patel. 

Agricultural Kesearch Institute, G. Y. Naeayana, 

Coimbatore, 

September 30, 1936. 



.480 


Letters to the Editor 


Presence of Embryonic Respiratory 
Organs (External Gills ?.) in 
Acentrogobiuk viridipunctatus (Day). 

Pins fish is a brackish water form and 
occurs in fairly large numbers in Adyar: 
Eggs are laid in clusters and each egg is 
provided with an egg-case or capsule, club- 
shaped in appearance. During development 
a pair of embryonic respiratory organs are 
formed. These are found to develop during 
tin 1 late embryonic period from the base 
of ^ the hyoidean arch and are partially 
united at the base. The anterior portion 
ol the ventral aorta divides into the two 
hyoidean arteries which at this period are 
the . largest of all aortic arches. Each 
hyoidean artery is continued into one of 
these structures as a vascular loop as in 
the case of true external gills. In section 



A Longitudinal median section of the head of a newly 
hatched larva passing through one of the external 
gills. X 120 

bb>\ Basi branchial ; hhy. B.isihyal (procartilage) ; br. 
Brain; eg. External Gill; hhy , Hypohval (procartilage); 
/it. Heart; w. Mouth; ?mt. Mandibular; vj . Ventral 
aorta ; yk. Yolk. 

the structure of these organs is the same 
as in a typical external gill. They are moved 
about occasionally. Embryos with poorly 
developed respiratory organs are found to 
be unhealthy and they seldom hatch out 
and even if they do so, none survive. Soon 
after the hatching of the larva the organs 
in question shrink suddenly and become 
non -functional. Blood supply into them is cut 
off and cross connections are effected between 
the ventral aorta and the hyoidean arteries, 
thus giving rise to a short circuit. 1 
A little later the organs are gradually ab- 
sorbed and are completely lost by the third 
day after hatching. 
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The position of these organs on the out- 
side of a visceral arch, the continuation of - 
the main aortic arch into Them, their capacity 
to flick occasionally, their internal structure, 
and their relation in sections to the visceral 
arch are all points in favour of considering 
them as true external gills. 2 Gill pinnae 
are absent. The partially fused condition 
might be a secondary feature brought about 
by the close apposition of the two gills 
similar to that in Lepidosiren 3 where all the 
four gills on each side fuse together at the 
base during the late larval period. The 
rapid atrophy and the change in blood 
circulation are features strictly comparable 
to what takes place in the true external 
gills. A detailed account of the development, 
structure and degeneration of the organs 
will be published elsewhere. 

True external gills are, as far as I am 
aware, unknown in Teleostei, though among 
the other fishes their presence has been noted 
in Crossopterygian Ganoids 4 and Dipnoids. 4,3 
External gill filaments, which are mere 
elongations of the internal gill lameJlse 5 have 
been noted in the larvae of Teleostomes 
and embryos of Elasmobranchs. 

My thanks are due to Professor R. Gopala, 
Aiyar, Director, University Zoological Re- 
search Laboratory, Madras, for his constant 
help and kind encouragement during the 
course of this work. 

S. Jones. 

Zoological Research Laboratory, 

Madras, 

February 23, 1937. 


1 Kerr, G., Text-Book of Embryology, II. London, 
1919, p. 394. 

2 Kerr, G., Ib : d., p. 154. 

3 Kerr, G., Phil. Trans. Roy. So:., Loudon , (B), 1900, 
192, p. 317. 

4 Budgett, J. S., Trans. Zcol . Soc. Loud 1901, 16, 
pp. 115-136. 

5 Goodrich, E. S., Structure and Development of 

Vertebrates , London, 1930, p. 501. : 


Cement Glands (Adhesive Organs) o£ 
Etroplus maculatus (Bloch). 

During a study of the development of some 
of the brackish -water fishes of Adyar, the 
origin, development and degeneration of 
the cement glands of Etroplus maculatus 
were worked out. These structures though, 
known to be present in some tropical Te- 
leosts like Hyperopisus and Sarcodaces ? x 
Etroplus , 2,3 Ueterotis and Gymnarchus 4 and 
Fterophyllum , 5 their origin lias not been 
worked out in any of these forms. 
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In the Ganoids these glands are of endo- 
dermal origin though' 'in the course of 
development they are pushed outside to 
occupy an ectodermal position. 1 2 3 4 5 6 ’ 7 ’ 8 9 10 11 12 In the 
Dipnoids they take their origin from the. 



A median section through the cement gland of a 
larva of Jltroplus maculatus on the fifth day after 
hatching. Degeneration lias just set in. X 380. 

inner layer of ectoderm 9,10 whereas in 
Ajiura they develop from the superficial 
layer of ectoderm. 11,12 In E. maculatus the 
glands are observed to develop from the 
inner layer of ectoderm as in Dipnoi. There 
are altogether three pairs, situated on the 
antero-dorsal side of the head. The arrange- 
ment, structure and function of the glands 
are the same in E. suratensis in which form 
also they have been observed. The glands 
in E. maculatus grow in size and remain 
functional till the fourth day after hatching, 
after which they degenerate rapidly and 
disappear by the seventh day. A detailed 
account will be published elsewhere. 

I would like to express here my tbanks 
to Professor R. Gopala Aiyar, Director, 
University Zoological Research Laboratory, 
for his valuable suggestions and kind en- 
couragement during the course of this work. 

S. Jones. 

University Zoological Research 
Laboratory, Madras, 

February 23 , 1937. 


1 Budgett, J. S., Trans. Zocl. Soc. fond 1901, 16, 
pp. 115-1 36. 

2 Willey, A., SPA. Zey ., 1911, 7, p. 102. 

3 Sundara Raj, B., Kcc. Ind . M us., 1916, 12, p. 283. 

4 * Kerr, G., Tert-Book of Embryology, II, London, 
1919, p. 182. 

5 Lieberkind, I., Zoo/. Anz., 1932, 97, pp. 55-61. 

6 Phelps, J., Science, N. S., 1899, 9, p. 336. 

7 Kerr, G., Budgett Memorial Illume, Cambridge, 
1907, pp. 228-232. 

s * Sawadsky, A. M., Auat. Anz., 1911, 40, pp. 356- 
378 

9 Kerr, G., Quart. Journ. Micr. Sti. , 1902, 46, p. 420. 

10 * Kerr, G., Kiebels Normentaf. zur. Ent. 
PVh beltierc, Jena, 1909,3, pp. 1-31. 

11 Assheton, R., Quart . Journ. Micr. Sci., 1896, 38, 
p. 471. 

12 Bhaduri, J. L., Tran?. Boy. Soc., Ed in., 1935, 58, 
p. 339. 

* As referred by Kerr, 1919. 


A Case of Commensalism between, a 
Gastroppd and a Moriascidian. * 

Commensalism is the association of two 
living organisms as messmates with a view 
to mutual benefit or benefit to at least 
one of the associators. Xearly every group 
of animals has some forms which exhibit 
this phenomenon. The purpose of this 
article is primarily to place on record this 
type of an association' between an ascidian 
and a gastropod mollusc and seeondaiily 
to discuss the nature of such an association. 
While collecting aseidians off Tuticorn, 
in the Gulf of Mannar, the author w r as 
struck by the fact that there is almost 
always a constant association between the 
gastropod TurbineUa pyrum (the Sankha or 
sacred conch) and Eerdmania ( Ehabdocyn - 
thia) pallida, the common monaseidian of 
the Indian seas. Appearing at first to be 
merely accidental, closer examination of the 
ehank beds revealed that not only was 
the association more or less constant, but 
that a large number of the gastropods 
actually bore the ascidian on top of their 
shells. There appeared therefore a number 
of moving aseidians in the ehank hed. A 
number of such specimens of Eerdmania 
were examined and each animal Avas found 
attached to the TurbineUa. shell on its ah oral 
side, on top of the body whorl. Both the 
gastropod and the ascidian w r ere perfectly 
normal in every other w r ay (Fig. 1). 

It may be argued that some tadpoles of 
the ascidian get attached accidentally and 
develop later into adults. The frequency 
of the occurrence of such an association 
and the fact that only one ascidian has -been 
observed attached to one gastropod, seems 
to give the lie to such a view. Moreover, 
quite large forms of the ascidian Lave been 
found attached to rather small young forms 
of the gastropod. This could hardly have 
been possible if the ascidian always got 
attached to the shell at the tadpole stage. 
Whether monascidians can re-attaeh them- 
selves to a fresh surface once they are 
dislodged from their place of original (tadpole) 
attachment is a point which awaits investi- 
gation ; but the foot of Eerdmania pallida 
appears to be capable of acting as an adhesive 
organ under certain circumstances. 

The advantages of this association to the 
ascidian are quite obvious. The ascidian 
benefits not only by obtaining more food 
and oxygen, as it is carried by the gastropod 
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Fig. X. 

A Photograph of Herdmania pallida attached to a 
living Tuibinella pysum. 

from place to place over a large area, but 
is also able to disseminate its progeny over 
a wider range. Whether the mollusc gains 
any 'advantage is difficult to ascertain ; but 
the large ascidian on top would certainly 
conceal it from the view of its enemies, if there 
were any. James Hornell, in his Common 
Molluscs of Month India writes : Finally, 
the pale yellowish-brown periostiacum (of 
Turbin lilci pyrum) simulates closely in 
colouring to the sand and should he further 
protected against its discovery by enemies ; 
to this form of protection I am, however, 
not inclined to assign great value, for ehank 
divers can distinguish the presence cf a chank 
even when half buried in the sand, and if 
they can, I feel assured that predatory 
fish are equally clever. 5 ’ Presuming that 
the intelligence of an Indian diver is the 
same as that of a fish (!!), this cleverness 
on the part of the fish would be of no use 
when the top of the chank is hidden from 
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view by the ascidian and is the only part 
visible when (as is its habit) the chank is 
half imbedded in the sandy bed. In fact, 
the divers brought up the commensal forms 
not while looking for the chank but only 
when they were searching the ascidian. The 
ascidian itself is extremely unpalatable on 
account of the tough test and the spicules 
present in its tissues. 

It may be mentioned here that, to my 
knowledge, this is the first time that a 
record of commensalism between a gastropod 
and a monascidian has been made. Both 
animals are typically Indian and it would 
be worth while to investigate the pheno- 
menon in other Indian animals. 

S. M. I) AH. 

Department of Zoology, 

Lucknow University, 

Feb. 23, 1937. 


Mosquito-Destroying Fishes. 

I)n. Sen’s suggestive paper published in 
the January number of Current Science 
contains the following statement which 
I feel should not be allowed to pass without 
challenge. On p. 360 he says “ The em- 
ployment of fish which are not known to 
show a definite preference for Anopheline 
larvae cannot therefore prove a success in 
controlling malaria in Lower Bengal 
And his paper seems clearly to indicate 
that no such preference can be demon- 
strated from the stomach contents of four 
of the principal fish relied on as mosquito 
destroyers “ collected from the various 
types of water-collections which are usually 
met with in the neighbourhood of Calcutta ”. 

Though I have no practical knowledge 
of the malaria problem in Lower Bengal — 
nor, indeed, of anywhere else — and though, 
being concerned only with practical results 
I did not trouble to identify my fish, very 
precisely, I think that the following observ- 
ations that have now been continuing over 
a number of years clearly show that fish 
of the Haplochilus type do have a definite 
larvicidal value, Dr. Sen’s observations on 
the stomach contents of Panchax panchax 
notwithstanding. The fish used have pre- 
sumably been throughout either Haplo- 
chilus melanostigma or Panchax parvus or 
both, these being the fish of this type that 
are prevalent locally. 1 The Anopheline 
larvae were presumably not those of mala- 
ria-carrying species as no such adults have 
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ever been found in the compound, where 
Anopheline adults are never very common 
and usually seem to be entirely absent. 

In spite of the comparative rarity of 
adult Anophelines, no cement tank of 
clean water, such as exist in any compound 
can long remain free from their larvae, 
though whether this is true for all seasons 
of the year I am not quite certain. For 
this reason I always try to keep the cement 
tank in my fernery — well shaded by a 
spreading Rain Tree — stocked with the 
local Haploehilus . In the absence of weed 
they soon disappear, picked out no doubt 
by Kingfishers or other birds ; so I keep 
weed in it, which usually grows very thick. 
And if the surface of the water falls so far 
below the top of the vertical sides as to 
prevent the escape of any tortoise that 
may fall in, the fish also disappear in time. 
Whenever the fish disappear, mosquito larvae 
appear , though not a single specimen can 
ever he found so long as they are there . When 
weed, dead leaves, etc., are present these 
may be Culicine, at least in part, but 
Anophelines are, I feel sure, the rule in 
fresh clean water. So completely do the 
fish keep down the larvae that they must 
be presumed either to destroy every egg- 
laying adult or to destroy the larvae at a 
very early stage — so much so that I think , 
it would be surprising if any larval remains 
could be detected in their stomachs. 

Within about a hundred yards of this 
small cement tank is a large tank dug into 
the ground, about 4-0 yds. square, and so 
deep that it is only after two successive 
years of drought that it has ever been known 
to go dry. This tank has, since it was 
last dry and cleaned out some years ago, 
been kept free from water weeds ; but fine 
grass grows on its gently sloping banks, 
spreading down into shallow water, and in 
places leaves fall in from overhanging 
trees. This tank is stocked with the same 
fish, and I believe that they play an active 
part in keeping down mosquito larvae in it. 
They do not, however, eradicate them 
completely, doubtless because the fish can- 
not penetrate freely among the grass stems 
and dead leaves in very shallow water, 
where alone the larvae are found. Some 
time ago the fish disappeared completely 
from this tank also— exterminated there is 
good reason to believe by two or three 
ducks belonging to my cook — when it was 
interesting to note that mosquito larvse 


still seemed to be confined to the shallow 
marginal areas ; I regret that I made no 
exhaustive examination ; so cannot be quite 
sure. My impression from memory is that 
they were somewhat, but not very much, 
more numerous than when fish are present, 
except during the rains in a flooded ditch 
through which water drains oii the com- 
pound into one corner of the tank. This 
drain, in which I had often noticed shoals 
of the fish in previous years, was in their 
absence this year swarming with mosquito 
larvae, both Anopheline and Culicine. It 
is now almost dry, but practically the same 
conditions remain at the corner of the tank 
which it joins. The tank now, however, is 
well stocked again with fish and a shoal of 
them haunt this corner which is practically 
free from mosquito larvae. 

From this it seems to me clear that fish 
of the Haploehilus type do assist in materi- 
ally reducing mosquito larvae and under 
suitable conditions establish a complete 
control of them, but that the extent of 
their utility is limited by any conditions 
that tend to impede their freedom of 
movement. It is also evident that in any 
examination of stomach contents the den- 
sity of the larval population from among 
which the fish are taken needs to be care- 
fully taken into consideration, and that 
this means not so much the population of 
the pools relatively to their size as the 
actual density of population in the areas 
readily accessible to the fish, which will be 
much less simple to determine. Dr. Sen is 
completely silent on this question ; and in 
the absence of such information it seems to 
me, in the light of the observations record- 
ed above, that his results do not necessarily 
lead to the conclusion he draw's from them, 
but may instead be due to such complete 
control in the areas accessible to the fish , that 
the supply of larvae actually available was 
insignificant. 

Another obvious factor limiting the relia- 
bility of fish of the Haploehilus type in the 
control of mosquitoes is their liability to 
extermination by birds, and doubtless also 
by predaceous fish, as well as by drought ; 
and the necessity for careful restocking 
whenever this occurs. 

Museum House, F. H. Guavely. 

Egmore, Madras, 

February 8, 1937. 

See Sundara Raj, Rec. Ind. Mus 1916, p. 251. 
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A Hand-Book of Statistics — for use in 
Plant Breeding and Agricultural 
Problems. By F. J. F. Shaw, c.i.e., 
n.sc., &.K.C.S., f.l.s. (Imperial Council 
of Agricultural Research, Delhi), 1936. 
Pp. 182. Price Rs. 4-6 or 7 sh. 3d. 

A book of this kind, has not been written 
before. It is so comprehensive in its practical 
scope and yet without a single bewilder- 
ing passage. The author has shown a 
sympathetic understanding of the diffi- 
culties of those unfamiliar with the abstruse 
principles of statistics. The chief merit 
of the book lies in the thoroughly worked 
out illustrations of all the more common 
statistical principles advanced in recent 
times for interpreting experimental results, 
particularly in agricultural research. The 
general standpoint adopted is that it is 
possible for any one engaged in agricultural 
problems to apply statistical tests without 
a deep knowledge of the underlying prin- 
ciples. 

From the determination of mean, standard 
deviation, etc., the author has covered in 11 
chapters and 24 examples, the field up to the 
application of the analysis of co-variance to 
the yields of crops. Particularly illuminating 
are the chapters on complex and serial 
experiments and the analysis of co-variance ; 
the examples are worked at length and 
with a clearness of procedure leaving 
nothing to be desired. 

As is inevitable in all first editions, 
certain errors have crept in and the follow- 
ing are a few among them. 

The comparison of independent samples 
as worked under Table XVIII (p. 61) should 
be omitted. Formula (25) is the correct 
one to employ and not formula (28). 

It is mentioned that “ The angular 
difference between the two lines of regres- 
sion is inversely proportional to the strength 
of the correlation between the two quanti- 
ties ” (p. 70). Actually the angle is 



While the section on serial .experiments 
(p. 123) is very instructive, the illustration 
is taken from an actual experiment in 
which “ the size of the plot varied some- 
what from year to year, and from locality 


to locality ” (p. 125) and the plot values 
are then calculated on the basis of equal 
areas ec to maintain uniformity ”. In a 
hand-book intended to help . workers to 
design experiments on the right lines, it 
would have been far better if, even at the 
loss of realism, an hypothetical experi- 
ment with emphasis on the equal size of 
plots had been taken. In the same section, 
the sum of squares due to blocks is taken 
as though there are 5 blocks, whereas there 
are actually 30 blocks. Because, a block 
in Table XLVI is not identical in all the 
seasons and in the two localities in the 
sense that a variety is. The necessary 
correction should be made when using 
the book. 

This is not a corrigenda. These are 
pointed out only that the book may be 
made the more perfect. The practical 
worth of the book far outweighs the slight 
imperfections in certain aspects. It is 
said that the author has not lived to see 
his book being used by many workers in 
the field of Statistics applied to Agriculture. 

D. S. R. 

Higher Algebra. By Barnard and Child. 

(Macmillan and Co., London), 1936. 

Pp. 585. Price 20 sh. 

It is really some time since a good text- 
book of Algebra for Colleges was published 
in the English language. The only text- 
books (worth the name) existing at present 
are those by Crystal, Milne and Smith. 
The first one treats mainly of analysis 
and has outgrown its use. The latter two 
are more modern in their treatment. The* 
work under review serves a long-felt need 
by students and teachers alike. The authors 
have indeed tried to be as up-to-date and 
logical as possible. They have also tried 
to make some parts of it useful for people 
who are mainly interested in the applica- 
tions of algebra, viz., actuaries, engineers, 
etc. 

The book begins with the more elementary 
properties of integers as it ought to be 
the case with any modern text-book of 
algebra. The second chapter contains a 
clear exposition of the theory of irrationals 
and the third concerns with the elementary 
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properties of polynomials. The other parts 
of the booh contain a good deal of the 
theory of equations, the theory of numbers, 
continued fractions, finite differences and 
probability. Some of the more commend- 
able features of the book which were not 
treated well in the usual text-books are 
these : (1) complete treatment of the solution 
of linear equations, (2) simple and correct 
proofs of the inequality concerning the 
arithmetic and geometric mean, (3) a good 
elementary treatment of the primitive root 
of a number and allied topics. 

There can be no doubt that the book 
can replace with advantage the existing 
text-book for the I (Hons.) course of our 
universities and can also be used (omitting 
some portions) as a text-book by the pass 
students also. The only thing that can 
possibly be said against it is that it is 
priced rather too heavily. The authors 
could very well have omitted all of their 
treatment of analysis (i.e., the calculus) as the 
information contained in the book is avail- 
able in English in other books ; that would 
have reduced the bulk considerably and 
probably the cost also. The publishers 
announce an 4 Advanced Algebra 5 by the 
same authors which will be awaited with 
interest. 

K. Y. I. 


The Chemistry of the Colloidal State. By 
Dr. John 0. Ware, sc.m., Ph.n. (John Wiley 
and Sons, New York ; Chapman and Hall, 
Ltd., Inc. London), 1936. Second edition. 
Pp. xvi + 334. Price ISsh. 6d. 

Despite the enormous and the very 
rapidly growing volume of new data and 
compilations on the chemistry of the colloidal 
state, from the standpoint of the require- 
ments of a fresher, a real need existed for 
a text-book with a proper combination 
of the exhaustive and the essential of the 
subject. Judged by this criterion Dr. Ware 
has achieved a real success by his book 
under review. Its scope is indicated by 
the following headings of the successive 
chapters : I. Units of a Colloidal Solution. 
II. Sedimentation. III. Interfacial Pheno- 
mena. IY. Adsorption. Y, YI, VII. Turbi- 
dity, Colour and Motion in the Colloidal 
State. VIII. Electrical Character of Inter- 
facial . Phenomena. IX. Preparation of 
Substances in the Colloidal State. X. 
Precipitation, Stabilisation and Protection. 


XI. Water in Combination. XII. Viscosity 
and Plasticity. XIII, XIY, XV. Dels ; 
Silica Gel and its uses; Soaps. XYI. Contact 
Catalysis. The historical method of treat- 
ment has been often replaced, with much 
advantage, by an analysis of the know- 
ledge now accessible. The account of the 
basis and the wide applications of the 
Donna n Membrane equilibria, of the deter- 
minants of the optical properties of, especi- 
ally of the occurrence of the colour effects 
in, colloids, discussion of industrial cata- 
lysis are both lucid and in line with the 
findings of the latest researches. 

Unfortunately a few errors have crept 
into this otherwise excellent work. Thus 
for. instance on p. 238, it is observed that 
“ change of an oil-in -water emulsion to 
a water-in-oil emulsion is not brought 
about by a change in relative amounts 
of oil and water used (as beginners may 
suggest) but by the use of different stabi- 
lisers. ” The incomplete validity of this 
generalisation is shown by the results of 
"Robertson (Roll. Zeit ., 1910, 7, 7), Boon and 
Oesper (Jour. Ind. Eng. Chem ., 1917, 9 , 156), 
Clayton (Symposium on Colloids , Faraday 
Soc ., Oct. 1920), Bhatnagar (J. Chem. Soc., 
1920, 117 , 542), Sanyal and Joshi (J. Phys . 
Chem., 1922, 26 , 481), and Joshi (Roll. Zeit., 
1923, 34 , 197, p. 280 and Trans. Farad. Soc., 
1925, 20 , 512) who have shown that the 
water-in-oil type emulsions can be formed by 
simply shaking large amounts of a viscous 
oil with (monovalent) soap solutions. The 
formation and the stability of these emul- 
sions is dependent upon a low interfacial 
tension and the viscosity of the continuous 
medium. Except for . creaming, (which 
is not considered instability and which 
occurs in every emulsion sooner or later 
being due principally to the difference 
in the specific gravity of the two phases) 
the oil-in -water and water-in-oil type 
emulsions can be prepared in a stable state 
by a mere change in the volume-ratio- of the 
two phases (loc. cit.) and have characteristic 
constants for their surface tension and 
viscosity (loc. cit.). These properties in fact 
can be employed for the detection of the 
c reversal of type 5 and are as characteristic as 
the conductivity, or the Briggs’ dilution 
method described by the author, and 
perhaps simpler (loc. cit.). In the chapter 
on the precipitation of substances in the 
colloidal state we miss references to the 
classical work of Smoluchowski, Freundlich 
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and subsequent workers on the kinetics 
of coagulation. Since this is a branch which 
not only interests an average student of 
colloids by its differentiation from the 
progress of change in the molecular medii, 
the rather simple and vivid use of the 
technique of the kinetic theory, and espe- 
cially since the coagulation kinetics re- 
presents a frontier of the science of colloids 
that has shown during recent years such 
a wide development both from an experi- 
mental and theoretical standpoint, that 
a fuller statenemt of the principal findings 
in this line might have been included with 
advantage. 

These represent, however, but minor 
points on which , opinions might differ 
legitimately and which in no way detract 
from the value of the book. A particularly 
welcome feature of the work, and one likely 
to be of a distinct advantage to the student 
is the description of numerous applications 
of colloids to industrial practice, study 
of the life phenomena, analytical, electro- 
and geochemistry with apt illustrations and 
stress on the experimental side of these 
branches of the subject. There is a very 
useful and lucid summary at the end of 
each chapter followed by a rather judicious 
selection of exercises and problems, which 
help greatly in bringing to focus the subject- 
matter of the chapter. The book is clearly 
the result of much thought and experience 
in the class room and is sure to prove an 
invaluable companion both to the teacher 
and a student of the colloid science. 

S. R. Joshi. 


Intermediate Chemistry. By T. M. Lowry 
and A. 0. Cavell. (Macmillan and Co., 
London), 1936. Pp. 376. Price 12s. 6d. 
The most important feature of this 
book is its comprehensive plan, in the 
sense that the Intermediate student need 
not purchase any other text-book in 
chemistry, since this one covers all branches 
of the subject, inorganic, physical, analyti- 
cal and organic chemistry. The book 
has been written from the standpoint of 
modern Periodic classification and the 
modern conception of valency. The pre- 
liminary chapters give a lucid account 
of atomic and molecular theories, the 
structure of matter (including radio-acti- 
vity and artificial disintegration), the elec- 
tronic theory of valency and the classifica- 
tion of elements. This portion of the book 
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(Part I) may be read with profit even by 
senior students. 

Parts II and III deal with systematic 
chemistry beginning with Zero group. The 
student is made familiar with the properties 
of Typical Elements 5? from each group 
in Mendeleeffs Table, and only thereafter 
are the <c Transitional Elements ” (in the 
modern sense) taken up which receive 
theoretical treatment before systematic de- 
scription. This departure from the usual 
procedure is definitely helpful to the student, 
since he can now understand and appre- 
ciate the relation and the difference be- 
tween the A and B sub-groups of Mendeleef s 
Table. 

Parts IV and V deal with Analytical 
and Physical Chemistry, the latter being 
an adaptation with little change of the 
well-known Class-Book of Physical Chemistry 
by Lowry and Sugden. 

In the Organic Chemistry section (Part VI) 
new methods of preparation are given, 
but more important is the theoretical 
treatment. Even Lapwortlrs interpreta- 
tion of the cyanhydrin reaction, Bobinson’s 
explanation of the contrast between the 
unsaturation of olefines and of ketones, 
and the Resonance Theory of valency bind- 
ing find a place in the text. One wonders 
whether the immature student will not 
acquire an exaggerated respect for chemical 
theories to the prejudice of chemical facts. 

The reviewer noticed one error in the 
electronic formula of the oxygen molecule 
on page 39. The oxides of chlorine men- 
tioned on page 283 do not correspond with 
the oxyacids given against them. A much 
more logical account of the action of nitric 
acid on metals could have been given by 
taking into consideration the electromotive 
series of metals. 

The diagrams and printing are excellent 
and in keeping with the best traditions 
of Macmillan and Company. The book 
is reasonably priced, and is provided with 
a water-proofed cover to withstand the 
ravages of the laboratory bench. 

M. B, N. 


The Renaissance of Physics. By Karl K. 
Darrow. (The MacMillan Company, 
Kew York), 1936. Pp. 306. Price 12,9. 

The epoch-making achievements of the 
modern physicist in the brief space of the 
last four or five years in the realm of 
transmutation of elements have been 
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announced in such rapid succession that 
the average lay person has been left both 
profoundly impressed and puzzled. We say 
puzzled because, transmutation after so 
many centuries of being impossibly hard, 
has proved to be rather easier than it 
seemed in the 1920’s, when first it began 
to be achieved and understood. Already 
75 per cent, of the known elements have 
given clear signs of vulnerability to trans- 
mutation processes and some of them can 
indeed change in more ways than one, so 
that one can speak now of a subject of 
'‘'Nuclear Chemistry”. Finally to cap 
all, even light has been transmitted into 
electricity and electricity back into light. 

Dr. K. K. Harrow, Research Physicist, 
The Bell Telephone Laboratories, has 
narrated in this book in a literary style, 
the story of these achievements. His 
country has been the scene of several of 
them, and possesses colossal high voltage 
engines such as the electrostatic machine 
of Van de Graaft* of the Massachusetts 
Institute of Technology, and the Cyclo- 
tron of Lawrence of the University of 
California. The first nine chapters cover- 
ing 220 pages prepare the reader to 
appreciate the achievements of this <k Re- 
naissance ” which are narrated in the 
remaining three chapters. We feel, how- 
ever, that at the present time, when the 
general knowledge in science of the lay- 
man is at no mean level, thanks to the 
several popular books and press articles, 
the introductory chapters could have been 
briefer and less verbiose but provided 
with more diagrams, so that the march 
of events leading up to the crowning 
achievements could be more clearly follow- 
ed. The latter 2 >ortions of the book are 
illustrated with several excellent plates 
and photographs, while the get-up in 
general is very neat and aids comfortable 
reading. The book is perhaps a little 
over-priced for a lay public to whom it is 
evidently addressed. It is a valuable 
addition to the series of present-day 
popular books on modern science and 
scientific ideas. M. A. G. Rau. 


Laboratory Methods of Organic Che- 
mistry. By L. Gattermann. (Macmillan 
and Co., London), 1937. Pp. NVI +435. 
Price 1 Ssh. 

Since the 19th revised edition of Gatter- 
mann’s Laboratory Methods of Organic 


Chemistry was brought out by Prof. Heinrich 
Wieland in 1925 the book has been familiar 
to the advanced students of chemistry 
almost throughout the world. The useful- 
ness and importance of the book may be 
gauged to some extent from the fact that 
it has passed through as many, as live 
editions in the course of the last ten years. 
In the present 24th edition several note- 
worthy changes have been introduced. The 
substitution of micro-, or semi-micro, 
methods of analysis — the so-called “ meso- 
analytical methods ” as the author names 
them— for the macro-methods described in 
the previous editions, is particularly wel- 
come in view of the great- importance 
attached now to micro-analysis in every 
laboratory, entailing as they do, a great 
saving of both material and time. The 
methods described relate to the determina- 
tion of carbon, hydrogen and nitrogen, 
by a modification of Pregl’s method in 
which electrical instead of gas heating 
is employed and the use of the heating 
mortar (lead peroxide) is dispensed with. 
The other interesting features of the new 
edition are the inclusion of improved 
methods for the quantitative determina- 
tion of such typical groups as the methoxy-, 
ethoxy-, acetyl and benzoyl radicals, the 
description of the newly developed chromato- 
graphic methods of separation illustrated 
by the separation of chlorophyll ‘ a ’ and 
chlorophyll ; b 3 pigments from spinach 
leaves, and detailed experimental procedure 
for the ozonisation of unsaturated com- 
pounds, exemplified by the preparation of 
adipic aldehyde from cyclohexene. Apart 
from these changes and the omission of 
a few preparations, the arrangement of 
the matter remains virtually the same 
as in the previous edition. 

The expositions of the theoretical princi- 
ples underlying the various reactions de- 
scribed in the book are undoubtedly useful, 
but a pertinent criticism appears to be 
that these are too elaborate, and therefore, 
out of place in a practical hand-book. 

B. B. De Y. 


Laboratory Experiments in Physiological 
Chemistry. By Arthur K. Anderson. 
(Chapman & Hall, London ; John Wiley 
& Sons, New York), 1936. Pp. 224. 
Price 7s. 6d. 

The author has explained in the preface 
that the book is intended to be a laboratory 
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companion to his Textbook of Essentials 
of Physiological Chemistry. It is probably- 
meant for a beginner as the subject has 
been considered more or less on a qualitative 
basis, dealing chiefly with the reactions of 
carbohydrates, fats, proteins and other 
simple substances of physiological signi- 
ficance. The introduction contains hints on 
the use of the balance and a general idea of 
the methods of volumetric analysis ; this as 
well as the chapter on quantitative analysis 
(excepting for the description and working 
of the colorimeter) could safely be omitted, 
as all the information given therein may be 
assumed to be part of knowledge necessary 
for a student commencing a course of prac- 
tical physiological chemistry. In the chapter 
on physical chemistry some fundamental 
ideas of osmotic pressure and related pheno- 
mena are given and a passing reference to 
the phenomenon of surface tension made. In 
view of the importance of hydrogen-ion 
concentration in bio -chemical -work, some 
experiments for determining Ph values by 
electrical methods might have been included 
along with a note on the use of the quin- 
hy drone electrode. The chapter on colloids 
is confined to the preparation and properties 
of some colloidal solutions. The determina- 
tion of the iso-electric point of casein, if 
included, would be useful knowledge as it 
Involves the calculation of H-ion concentra- 
tions. In the chapter on carbohydrates, the 
quantitative estimation of sugars is limited 
to the polarimetric method only ; chemical 
methods have been completely omitted. Ho 
mention of oxidising enzymes is found in the 
chapter on enzymes. Experiments such as 
those on the diastatic activity of malt 
extract prepared by the student, or on 
testing the fermenting power of yeast or 
comparing the peroxidase activities of plant 
saps, etc., would be desirable. The chapter 
on proteins should include Van Slyke’s 
method of determining amino -nitrogen. The 
remainder of the book deals with the analysis 
of food, of blood and of urine. This has 
been done fairly fully and should prove to 
be useful to the average student. The 
questions given at the end of each experiment, 
although of an elementary nature, are of 
value to the beginner and calculated to make 
his knowledge well-grounded. 

B. B. Dey. 
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A Manual of Radiological Diagnosis. By 

Ivan 0. C. Tehaperoff, m.a., m.d., 
D.M.n.E. (W. Heifer and Sons, Ltd., 
Cambridge), 1937. Price 2 Ish. net. 

This is a handy manual, specially 
designed to suit the needs of students and 
general practitioners, and is a welcome 
departure from the usual run of Radio- 
logical books which cater only to the 
Specialist. The author has brought to- 
gether a large number of beautiful radio- 
grams which greatly facilitate a thorough 
study of the various affections of the human 
body. The descriptions of X-ray appear- 
ances in the common diseases are concise 
and to the point. 

After a few technical considerations re- 
garding stereoscopy and radiographic detail, 
the author goes on to a masterly discussion 
on the affections of bones and joints, 
occupying more than half the book. This 
subject is very ably dealt with and lesions 
are described under the sub -headings Site, 
Characteristic changes, and Differential diag- 
nosis. Fortunately for the student, both 
rheumatoid and osteoarthritis are included 
under the term £ Chronic arthritis 5 : thus 
simplifying a classification wfliich has baffled 
clinicians a great deal. The appearance 
and union of the epiphyses around the 
joints are also dealt with. The author 
still adheres to proper names such as 
Schlatter’s disease and Kienbock’s disease 
in connection with Osteochondritis juvenilis , 
though the modern tendency is to discard 
such names. In the section on the Chest, 
there are discussions on Mediastinal 
shadows and on lung- tissue, changes on 
disease. There is no reference to epituber- 
culosis, a condition which is diagnosed 
with certainty by means of X-Rays. The 
author has wisely refrained from attaching 
undue importance to measurement of the 
heart shadow, in view of fi the great diffi- 
culty in obtaining exactly comparablq points 
on the heart shadow In the examination 
of the stomach and the duodenum, a 
study of the ruga* or the mucous folds 
has assumed an important place as a direct 
evidence of disease, but no reference has 
been made to it, presumably because such 
study is highly specialised and beyond 
the scope of the book. There are chapters 
on the gall bladder, urinary tract, female 
generative tract, and on myleography and 
ventriculography. 

On the whole, the book is extremely 
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lucid, studded as it is with illustrative 
photographs from cover to cover and is 
bound to be very helpful in the interpre- 
tation of radiograms. In a short 4 foreword 5 
Dr. P. IT. Mitch iner rightly says that, to 
his knowledge — 44 there is no similar pub- 
lication at the disposal of the medical 
practitioner ” — a statement with which 
every reader of the book will unhesitatingly 
and wholeheartedly agree. 

P. E. 


The Biological Control of Insects. By 

II. L. Sweetman. (Comstock Publishing 

Co., New York), 1936. Pp. 461. Price 

$ 3 -75. 

The biological method of controlling 
insect pests is assuming paramount 
importance ill Economic Entomology. 
Several workers, e.g., Thompson, Smith, 
etc., have published general accounts 
of particular aspects of this fascinating 
subject but still there was a need of 
a comprehensive work which has been 
fulfilled by the publication of The Bio- 
logical Control of Insects. 

A large number of terms is used in 
the discussions on this subject, and various 
authors without clearly defining them have 
implied different meanings for them accord- 
ing to their personal views. The author 
of the present work, however, has 
given at the outset the definitions of 
the terms used by him in the text. In- 
cidentally, this standarisation has given 
new meanings to certain terms to which 
there may not be general agreement. For 
instance, among examples of typical 
predatism as distinguished from parasi- 
tism, the author includes the action of 
ticks and lice on rodents, the adult fleas 
on rats and of mosquitoes on man. 

The work under review covers a very 
wide ground indeed. Though most enemies 
of insect pests have proved to be other 
insect species, the author has rightly de- 
voted a chapter to each of the other 
groups of organisms which destroy in- 
sects, c.g ., bacteria, fungi, viruses, pro- 
tozoa, worms, fishes, amphibia, birds, 
mammals, etc. Insects suffer from several 
bacterial, fungal and protozoan diseases, 
but the artificial inducement of such dis- 
eases to control insect pests have not 
yet proved practicable. On the other 
hand, toads, birds and some mammals 
seem to be very effective. Among insects, 


parasitic Hymenptera and Diptera are the 
most important enemies of their fellow 
brethern. 

The book includes a very useful chapter 
on the relative importance of Parasites 
and Predators. Potent reasons are given 
which dispel the rather common belief 
that predators are not as useful as para- 
sites. It is true that parasites have 
generally a much higher reproductive 
power than predators, but whereas a 
single parasite seldom kills more than 
one host, a large number of hosts may 
be consumed by an individual predator. 

To ecological workers and those who 
have read Chapman's Animal Ecology , 
certain portions in the present book, such 
as those dealing with biotic potential and 
environmental resistance may seem dila- 
tions or even repetitions but for the sake 
of completeness, as a text-book ought 
to be, these pages are justified. But 
there are other subjects, such as the 
differential effects of environmental fac- 
tors on a host and its parasite to which 
adequate space has not been devoted. 
No mention has been made of the work 
of Hefley ( J ournal of Economic Entomology , 
21 , 213-221) on the differential effects 
of humidities on the Hawk moth Proto - 
parce quiyiquemaculatus and its parasite, 
Winthcmia ([uadripustulata and that of 
Payne (1933) on the differential effects 
of temperature on Ephestia Jcuhniella and 
its parasite Microbracon hcbetor . These 
works are of great importance to students 
of biological control. Hefley showed that 
at the same temperature, v-is., 27°C. lower 
humidities favoured the host while higher 
humidities favoured its parasite. Likewise 
Payne reached the conclusion that higher 
temperatures were favourable for the para- 
site and the lower temperatures for the 
host. Eeference may also be made to the 
recent work of Ahmad ( Journal of Animal 
Ecology , 5 , 67-93) who has shown that 
while the reproductive potential of Ephes- 
tia Jcuhniella is markedly affected both 
by temperature and saturation deficiency, 
that of its parasite (Nemeritis canascens) 
is practically unaffected by any of these 
two factors. 

In the last but one chapter the author 
has very adequately summarised the re- 
sults of biological control experiments so 
far undertaken in all parts of the world 
and comes to the important conclusion 
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that, this method of controlling pests is 
not. the most, important weapon of the 
Economic Entomologist and that in most 
eases he has to depend on insecticides. 
He points out that the insect pests which 
have been successfully controlled by means 
of parasites and predators are mostly 
of island and insular-like regions, 

Haw aiian I si an d s , W es t Indies , Australia, 
Japan, etc. Those conclusions are cer- 
tainly not encouraging to entomologists 
in a. country like India which has not the 
advantages of being an insular-like region 
and whose farmers cannot afford to use 
expensive insecticides for controlling pests. 

The book is very well got up and is 
conspicuously free from errors and mis- 
prints. We congratulate the author on 
the production of this comprehensive 
work on a subject which is of great in- 
terest to both iaymen and trained ento- 
mologists. 

I-Iem Singh Pruthi. 


The Analytical Geometry of Conic 

Sections. By B. B. Bagi (Dharwar). 1936. 

Pp. 248. 

This hook primarily intended for the 
Degree Examinations of the University of 
Bombay is by no means a stale imitation of 
standard text-books. It presents many 
interesting new examples on the subject, and 
new methods of work on several topics. 
The book bears ample testimony to the 
teaching ability and experience of the author, 
ind is, in the reviewer’s opinion, perhaps 
lie best book of the Degree (Pass) standard, 
that has come out in recent years. 

As a text-book — at any rate for colleges 
outside Bombay — the book is not free from 
criticism. The attachment of primary 
importance on oblique axes in the earlier 
chapters is not desirable ; in fact, it tends to 
destroy the very elegance and purpose of 
analytical geometry. Most of the results 
involving oblique axes could be relegated to 
a separate chapter, the other chapters 
using mainly rectangular axes. The author 
could effect improvements in this direction 
as well as in the arrangement of the subject- 
matter of the book, without blaming the 
syllabuses of study of the Bombay Univer- 
sity. The treatment of asymptotes (§§ 7 -4- 
7 *42) — call it new, if you like — certainly 
lacks the simplicity and elegance of the 
method based on the idea of double contact. 

C. 1ST. S. 
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Two New Statistical Tables based upon 
Fisher’s t. By M. Vaidyanathan, 
(Miscellaneous Bulletin No. 13 of the 
Imperial Council of Agricultural Research, 
Delhi), 1936. Pp. 14. Price As. 6 or 8d. 

This bulletin has tw r o statistical tables 
bound to be of much use to agricultural 
workers. As the Statistician in the Impe- 
rial Council of Agricultural Research, the 
author has met the foremost agricultural 
experimenters in this country and has 
found that they prefer to express the statis- 
tical significance of experimental results 
by “odds against” instead of by “ proba- 
bility ”. The first table meets this need. 
In the actual use of Fisher’s 2-table inter- 
polation has to be employed to calculate 
the exact value of P for a given t and n, 
whereas this new Table I gives directly the 
‘ ; odds against ”. 

Tables II-A and II-B give the theoreti- 
cal number of replications necessary for 
a given ft. D. and for a iiercentage differ- 
ence to be measured. There are two gra- 
phic illustrations and tw 7 o arithmetical 
examples explaining the use of the tables. 

The author deserves to be thanked for 
the pains he has taken to provide agricul- 
tural workers with these helpful tables. 

I). ft. R. 


Les Ondes Hertziennes et la Structure 
Moleculaire. I. Methode d’ etude du 
Spectre hertzien. Pp. 38, Price 10 francs. 
II. Absorption et dispersion dans le spectre 
hertzien. Applications. Pp. 62, Price 15 
francs. By R. Freymann. (Nos. 399 and 
400 of the Actualities seientifiques et in- 
dustrielles.) (Hermann et Cie, Paris), 1936. 

As a result of the rajiid progress made in 
the last thirty years, the methods of study 
of the properties of matter over the electro- 
magnetic spectrum extending from X-rays 
to the infra-red, are in common use in several 
laboratories, and a considerable advance 
has been made in our knowledge of the 
structure of molecules. The region of the 
spectrum extending over the Hertzien waves, 
is how r ever equally important, but the 
methods of study are difficult involving a 
number of measurements and a multiplicity of 
apparatus. Urude was one of the first to 
indicate as early as in 1895, the utility of 
these measurements, but it is only recently 
since the development of- the modern types of 
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valves such as the magnetron, and the 
high frequency generating circuits that these 
studies have been taken up more widely. 
In addition, the theory of dielectrics dev- 
eloped by t)ebye, although not perfect, has 
helped considerably the progress made in 
these investigations. 

In these two monographs, the present 
status of the subject has been broadly review- 
ed, and a number of references given to the 
original literature for more detailed informa- 
tion. The first part deals with the several 
methods of generating waves and applying 
them for the measurements. In the second, 
after a brief review of the theories, a summary 
of the experimental results is presented 
in such a manner as to draw the attention of 
the physicist, chemist, engineer and the 
biologist to the usefulness and interest in 
this growing field of work. 

M. A. G. 


Transmutations. (Part II of the Proceed- 
ings of the International Conference on 
Nuclear Physics , 1934 ; No. 341 of the 
Actualites scientifiques et industrielles.) 
(Hermann et Cie, Paris), 1936. Pp. 83. 
Price 18 fr. 

This is a collection of abstracts of the 
papers read at the International Conference 
on Nuclear Physics held in 1934 at London 
and Cambridge, and of the discussions that 
took place on that occasion. The summaries 
of the papers give the essential facts in an 
easily intelligible manner and the discussions 
are illuminating. The collection lacks unity 
of thought and treatment as was inevitable 
but the defect could have been remedied by 
short connecting notes such as are to be 
found in the Leipzig er Vo virago. There are 
a number of misprints and some names are 
mis-spelt as, c.g., Waiscott, Frisli, Hafstod, &c. 
There is a curious medley in the order of 
a few pages : what is marked p. 51 contains 
the matter which should have been on p. 52 
and vice versa. The page marked 53 should 
come immediately after page 50. The 
appearance of the book, though belated, is 
welcome since the xuoblems considered in it 
are still engaging the attention of the scientific 
world. The recommendations of the Units 
Committee given at the beginning of the 
book form a useful addition. 


U Effet Zeeman dans les Spectres de 
Bandes. Par Rene Fortrat. (No. 363 of 
the Actualites scientifiques et industrielles.) 
(Hermann et Cie, Paris), 1936. Pp. 40. 
Price 1 2 fr. 

The book is a summary of the complicated 
phenomena met with in the Zeeman effect of 
band spectra, and is written by one who has 
made fundamental contributions to the 
subject of band spectra. The basic principles 
are explained and the fundamental formula* 
are deduced but the more complicated results 
are merely quoted, mostly from Crawford’s 
articles in the Reviews of Modern Physics. 
The vector model is employed throughout. 
References to sources of further information 
are given, and the brochure well serves the 
purpose of placing a summary of theoretical 
results before the experimenter. A plate show- 
ing the Zeeman effect of some bands of CO and 
OH enhances the value of the book. There 
are two mistakes in the equations on p. 8. 
The equation /x = Aj^o should be /z = A ja 0 

and the next step m = a cos(J*a) = jit 

should read m = a cos (J*A) = v*- The 
final result however is correct. 


Electrotechnics, No. 9. April 1936. (The 

Electrical Engineering Society, The Indian 

Institute of Science, Bangalore, India), 

Pp. 226. Price Rs. 2. 

Eleetrotechnics is the Journal of the Elec- 
trical Engineering Society of the Indian 
Instititute of Science, Bangalore, and the 
present number which is the ninth of the 
series not only maintains its usual high 
standard but represents an advance in its use- 
fulness to the Electrical and Communications 
Engineer and the Industrialist interested in 
these branches of Engineering. It is divided 
into two parts, the first dealing .with the 
activities of the Department of Electrical 
Technology of the Indian Institute of 
Science, Bangalore, _ and of the Electrical 
Engineering Society ; part two is technical 
and contains informative articles of great 
value covering many aspects of electrical and 
communications Engineering. A noteworthy 
contribution is the article on w£ Engineering 
Organisation of Nationwide Broadcasting in 
India and Development of Indian Radio 
Industry ” by Mr. K. Sreenivasan. It might 
be recalled that Mr. Sreenivasan had 



492 


Reviews 


contributed an article entitled “ Develop- 
ment of Nationwide Radio Broadcasting in 
India ” in Electrotechnics, No. 8 and Current 
Science , Vol. Ill, p. 396, which has received 
widespread attention. In the present article 
Mr. Sreenivasan puts forth a scheme for the 
Engineering Organisation of Indian Broad- 
casting and also considers the possibilities of 
the Radio Industry in India with a wealth 
of statistics and details. It would appear 
that too much emphasis has been laid on 
centralised control in his scheme and there 
is bound to be difference of opinion on this 
question. There is no doubt that business 
men are alive to the possibilities of develop- 
ing the Radio Industry in India but there 
are difficulties to be overcome from a com- 
mercial aspect of the problem. Another 
noteworthy contribution which would interest 
the Electrical Engineer and the research 
student is the article on Asynchronous 
Torque Characteristics of Salient Pole 
Machines 15 by Prof. K. Aston. In this 
article Prof. Alston describes a quick oscillo- 
graphic method of finding the asynchronous 
torque characteristics of salient pole machines 
which involves less expenditure of time and 
money than previous methods. To the 
industrialist and industrially minded Engineer 
there are a number of informative articles 
such as “Possibilities of a Nitrogen Industry 
in India”, “Manufacture of Distribution 
Transformers ”, “Development of Porcelain 
Insulators ”, “The Electrolytic Zinc Indus- 
try of Tasmania ”, etc. To the research 
worker and student, articles like “Heavisides 
Operators and Expansion Formula”, “ The 
Exact Predetermination of the Performance 
of a Polyphase Induction Motor”, etc. are 
undoubtedly useful. Informative articles 
like “ Power Factor Tariff ”, “ Scale Forma- 
tion in Boilers ”, “ Diesel Plants and their 
use in India ”, “ Electrical Shock and After,” 
etc. add to the usefulness of the volume. 
Some details are given about the Flying Flea 
construction in Bangalore and no doubt more 
information would be welcome. The Editorial 
Board of Electrotechnics are to be 
congratulated for producing this useful 
volume which must be in the hands of every 
Electrical and Communications Engineer and 
Industrialist interested in the development 
of these industries. 

T. S. R. 


I" Current 
L Science 

Bulletin of the Geological Institution of 

the University of Upsala. Vol. XXIII. 

(Upsala), 1932. Pp. 337 + XTI plates 

and numerous text-figures. 

This bulletin is financed by the Swedish 
State and is published once a year by the 
Upsala University under the editorship of 
Professor Carl Wiman. The volume under 
review contains seven articles of which four 
are in German and the rest in English. 

The first article is an exhaustive study 
by Dr. Erik Wiman, of some Archaean 
rocks in the neighbourhood of Upsala, and 
of their geological position. This paper, 
which runs into 170 pages, is divided into 
six chapters. Chapter I contains a detail- 
ed petrographic description of the rocks of 
the area such as quartz porphyry, quartz- 
andesite, diorite, quartz-diorite porphyry, 
various types of granite, malchite and 
amphibolitic dykes. Chapter II deals with 
the metamorphic rocks occurring along the 
contact between the Upsala and Arno 
granites. The rocks are chiefly various 
types of gneisses, schistose granites and 
skarns. Chapter III is a small but im- 
portant section, where the author gives the 
results of his measurements of zircon and 
apatite pleochroic haloes. Dr. Wiman 
claims to be able to distinguish the Upsala 
from the Arno granites by this method, as 
double haloes are present only in the latter. 
Chapter IY deals with mineralized fissures 
and the succession of fissure -filling in the 
volcanic, bypabyssal and plutonic rocks of 
the area. Chapter Y describes certain 
structural features of the Upsala rocks 
such as fissures, joints and cleavage. 
Chapter YI with which the paper concludes, 
discusses several important problems such 
as the differentiation of the rocks of the 
region, the significance of pleochroic 
hploes, the nature of rock-metamorphism 
and the inferences that may be drawn by 
a study of xenolithic inclusions in the voi- 
canic rocks. The paper is illustrated with 
three geological maps, numerous line dia- 
grams and with photographs of rocks both 
in the field and under the microscope. 

The second paper is a mineralogical note 
by E. Grip on an enstatite from the 
Hochgebirge at Yasterbotten. The physi- 
cal, chemical and optical properties of this 
mineral are given. This is followed by 
a brief description of the glacial geology of 
portions of Halsingland (Sweden) by J. 
Oster. Prof. 0. Wiman next contributes 
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a paleontological note on Goniopholis Tciii- 
lanclicus , a new species from the Upper 
Chalk in New Mexico. The fifth article 
by E. Ingmar gives the preliminary results 
of the author’s investigations on the ice- 
dammed lakes and the marine limit in the 
north of Vastmanland and the south of 
Dalecaria in Sweden. 

The sixth article is by E. Ljungner in 
German, on the Geology of the Patagonian 
Cordillera, especially in the neighbourhood 
of Lake Nahuel Huapi in the Argentine 
National Park below the forty-first parallel. 
The rock formations of the Granodiorite 
Series and those older and younger than 
this series are fully described. An inter- 
esting section is devoted to the geomorplio- 
logy of the district in which the orography, 
glacier-formation, ice erosion and v alley - 
formation are dealt with. The paper con- 
cludes with a summary of the probable 
pre-Pliocene history of the area. 

The volume concludes with a very inter- 
esting petrogenetic study of the Brevon 
dolerite dyke by T. Krokstrom. This 
dyke is a typical example of a composite 
type, varying from a highly olivine-bearing 
dolerite through various intermediate types 
to a pure alkaJic granophyre. The dyke is 
about twenty miles in length with a width 
ranging from two furlongs to a mile. A 
detailed mineralogical and petrological 
description is given of the different types 
of rocks composing the dyke ; this section 
is illustrated by numerous microphoto- 
graphs. Seven analyses of these rock 
types show the variations in chemical 
composition ; of these, four are new- analy- 
ses made specially for this paper by Dr. N. 
Sahib om. After a consideration of the 
petrological, chemical and geological data, 
the author considers that the parts of the 
Proven dyke now visible represent a 
section of intermediate depth through a 
lissure that has served as a channel for 
a series of extrusions belonging to the 
same volcanic cycle. The material brought 
up by the different eruptions most prob- 
ably emanated from a common magma 
reservoir and the different types of lava 
are examples of the normal line of differ- 
entiation within that reservoir. Those 
lavas, in chronological order, had a com- 
position corresponding to the following 
rocks : 1. Olivine dolerite, 2. Olivine-free 
dolerite, 3. Granophyre, and 4. Olivine 
dolerite. The granophyre when ascending 


is supposed to have effected a strong pneu- 
matolytic action upon the olivine-free dole- 
rite, which w r as thus largely altered into 
an amphibole-rich, biotite-bearing, some- 
what alkalie intermediate rock, for which 
the name epidolcrite has been suggested. 
The latest olivine-dolerite w r as extruded 
only in a rather restricted volume, and 
after the epoch of denudation that un- 
covered the more deep-seated equivalents 
of the rocks. C. S. Pichamuthu- 


Polarisation Dielectrique. Applications 
a la chimie des theories modernes sur la 
structure des molecules. By G. Allard. 
(No. 365 of Actualites scientifiques et 
industrielles.) (Hermann et Cie, Paris), 
1936. Pp. 26. Price 10 fr. 

This is the second of a series of three 
contributions made to the Conferences d 5 
Actualites held at the Conservatoire national 
des Arts et Metiers, on the “Applications of 
modern theories of molecular structure in 
Chemistry”. The author has treated the 
subject in a most general manner w r ithin 
the time and space allotted to him, and has 
successfully endeavoured to introduce the 
general reader to the essentials of Dielectric 
Polarisation technique in the elucidation of 
structure of molecules. In view r how r ever 
of the two excellent small monographs by 
by J. Errara on ‘Le Moment Electrique en 
Chimie et en Physique 5 (Nos. 220 and 221), 
in the same series, one fails to appreciate 
the necessity for publishing the present 
lecture on the same subject here. 

M. A. G. 


Spectres de Vibration et Structure des 
Molecules Polyatomiques. Par M. Eadu 
Titeica. (No. 334 of the Actualites scienti- 
fiques et industrielles.) (Hermann et Cie, 
Paris), 1936. Pp. 68. Price 18 fr. 

In Part I of this book, the methods of 
classifying and calculating the vibration 
frequencies of polyatomic molecules due to 
Badakovic and Mecke are explained, the 
results being merely quoted. In Part II, the 
vibrations of typical structures such as linear 
and tetrahedral molecules are described in 
detail and each case is well illustrated by 
discussing the results obtained with a number 
of molecules of the type considered. There 
is an extensive bibliography at the end, both 
infra-red and Eaman spectra being taken 
into account. The book will serve as an 
excellent summary of results, particularly 
of use to the experimental physicist. 



494 Human Genetics and its Social Import \ Current 

L Science 

Human Genetics and its Social Import. 


[Holmes, S. J., Human Genetics ant 
Publishing- Co., Ltd., London), 

PROFESSOR HOLMES is known to 
students of Eugenics for his extensive 
bibliography on this subject published in 
1924. His long experience in compilation 
and abstract writing have borne fruit in 
this readable and concise account of most 
of the research results pertinent to human 
heredity and population problems. The 
book is exceptionally free from prejudice and 
propaganda, and the author has a sincere 
desire to dispel the apathy that exists 
towards this important branch of biology. 
It is evidently a text-book designed for the 
needs of American college instructors. 
Only two of the 25 chapters are over 20 
pages long, so that each is a convenient 
assignment with thought-provoking ques- 
tions and reading suggestions appended. 

The subject-matter falls into three dis- 
tinct parts : (1) Resume of modern genetics 
(Chaps. 1-8) ; (2) Summary of data on 
Human Genetics (Chaps. 9-12) ; (3) Socio- 
logical aspects of human traits in relation 
to natural selection (Chaps. 13-25). The 
first part is admirably expounded with 
interesting figures and diagrams. The 
second part, the kernel of the book, is dis- 
appointingly brief, but is instructive, with 
several good pedigree diagrams and excel- 
ent outlines of the results of studies on 
dentieal twins. • The last part will enable 
eaders to adopt a more scientific attitude 
m several important sociological questions 
of universal scope. 

Heredity is a subject about which there 
is much superstition as w'ell as false and 
dangerous half -knowledge. This book will 
help to combat ignorance and dispel dread 
by its unbiassed presentation of our scanty 
knowledge of human heredity. 

Some characters which w r e used to think 
were caused by a single pair of genes 
(Mendelian factors), such as brown and 
blue eyes and feeble-mindedness, are now 
knowni to be influenced by modifying fac- 
tors. One of the most remarkable facts 
about human inheritance is that a trait 
which is dominant in one stock may be 
recessive in another. It is now recognised 
that the whole complement of genes w’orks 
together, and that every gene is affected by 
all the others. 


its Social Import. (McGraw-Hill 
1936. Pp. 414. Price 21$/*.] 

Only a few of the simplest sex-linked 
defects are given and their importance is 
not stressed. It is shown that the off- 
spring of consanguineous unions frequently 
show' recessive defects ; but the author 
does not think that primitive men realised 
this when they instituted incest taboos. 

The old controversy concerning nature 
and nurture is treated fairly, and the argu- 
ments of both sides are recorded. Wo 
know how r to nullify or circumvent some 
hereditary disabilities through environ- 
mental factors, e.g ., cretinism, diabetes. 
With regard to insanity and cancer, as 
with tuberculosis, what is apparently in- 
herited is a susceptibility, tendency or 
diathesis rather than the disease ; the part, 
played by the environment is of great 
importance. These conditions are no longer 
regarded as the inevitable fate in store 
for certain individuals, whatever their 
family histories. Inimical environmental 
conditions are usually requisite for the 
manifestations of insanity. Students of 
human genetics must have the scientific, 
attitude and free themselves from religious 
and economic theories, as w'ell as race, 
prejudice, if their conclusions are to be 
valid. There are inherent limitations to 
improvements in every genus and likewise 
in every strain. That “ the power of 
nature to increase intelligence is limited 5 5 
is obvious, but we have as yet no concep- 
tion of the full potentialities of human 
beings under a scientific regime. .Discover- 
ies in the fields of endocrinology, nutrition 
and applied psychology are appearing so 
rapidly that most of the work on delin- 
quency, retarded children and criminology 
is out-of-date before it is completed. 

The last half of the book deals more 
especially with human ecology in the United 
States and Europe. India may be able to 
learn from some of America’s mistakes. 
It is feared that in the West the less intel- 
ligent portion of the population are now r 
increasing much faster than the more gifted 
people. The author points out that this 
“ dysgenic period of our biological history 
is only a temporary stage w r hich w r ill be 
passed through as the practice of birth 
control has completed its downward course 
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through the masses Since it is impossi- 
ble to prevent the people of the higher 
social groups from limiting births, it may 
be a duty to the race to disseminate this 
knowledge to the less privileged as soon as 
possible. Dr. Holmes believes that the 
tendency to preserve the weak and unfit 
under modern conditions is offset by the 
fact that in a complex modern society 
natural selection tends to weed out the 
weaker intellectual strains. 

The chapter on Death-rates is full of 
interest. Some common misunderstand- 
ings of the statistical increase in average 
longevity are corrected. Part of this in- 
crease is spurious and results from the 
greater average age of the population which 
arises from the decline of the birth-rate. 
For reasons unstated the author does not 
consider it possible that the human life 
span can be extended much beyond c 'three 
score years and ten The statistical 
decline of infant mortality in Western coun- 
tries is partially due to birth control, for 
a the number of children kept from dying 
is far less than the number who have been 
kept from being born.” On the whole the 
differential death-rate is judged to be 
eugenic and to eliminate the unfit. This 
holds true for the universally higher 
mortality rate among males than females 
throughout life. Human females are 
innately more fit whatever their mental 
capacity. 

Because human biology must be judged 
largely from statistics it is a difficult sub- 
ject and full of pitfalls. Dr. Holmes warns 
against the unquestioned worship of the 
statistical method, which is a present tend- 
ency, and shows some of the fallacies involv- 
ed in apparent correlations, and other 
Shibboleths, due to the fact that t: the 
causal relations involved do not all appear 
on the surface.'’ He also points out the 
weakness of standard intelligence tests, 
none of which measures innate ability. 

The chapters on the biological effects of 
war and of differential population growth 
unwittingly throw into high relief the 
menace of group pugnacity under modern 
conditions. Since the world in space-time 
relationships is now smaller than was 
France under the Romans, nationalism is 
a dangerous relic of barbarism. The author 


records the desire of militarists everywhere 
for a high birth-rate, and also the hetero- 
geneous ethnic composition of all nations. 
He fails to account for the disappearance 
of anti-Semitism in Russia since the War 
and for its recrudescence in Germany. 
Provincial, as well as racial group loyalty 
is now a liability in the struggle for exist- 
ence. The leaders of such groups are 
making every effort to prevent people 
from realising that aggressive nationalism 
is an obsolete system at enmity with the 
welfare of the human race. 

Special consideration is given to the 
racial trends in the United States, where 
practically all races are represented. The 
relative superiority of one race over another 
is still non-proven, and there is no satisfactory 
means of evaluating the native abilities of 
different peoples. Inter-racial crossing is 
probably not dysgenic. when the hybrid is 
under no social disability. Now that trans- 
portation is so easy, races are fusing every- 
where. 

Although the author is a zoologist, socio- 
logical aspects are stressed while physical 
anthropology is almost completely neglected. 
The few references to specific races are 
inexact or connote political groups. The 
people of India are called Hindus, while 
l * Indian ” is used to designate American 
aborigines. The expressions American, 
Caucasian, Jew r , Nordic, Slav and White 
Race are used loosely and with uncertain 
significance. In the extensive bibliography, 
references to Russian w r ork are entirely 
lacking. 

The history of the eugenics movement and 
its efforts is given. As a keen eugenicist 
the author wishes to lessen the ignorance 
that is rife concerning genetics. He feels 
that an effort should be made to improve 
the race so that men shall not become 
progressively stupider and, presumably, 
exterminate each other. This book could 
be studied with profit by women’s clubs, 
student and professional reading groups 
and by all who are interested in mankind. 
In Indian colleges it should arouse a practical 
interest in human traits and their inheritance 
in the unique endogamous groups of the 
country, as well as in the many inter-racial 
crosses. 

Eileen W. E. Macfarlane. 
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T HIS official bulletin dealing with the 
various aspects of economic development 
of the bauxite deposit of the Tungar Hill 
appears to be an important contribution 
and is expected to be of much value to 
those interested in mineral industry of this 
country. The bauxite deposit referred to 
in this paper has recently been discovered 
by the author on the Tungar Hill, in the 
Thana Dt. within 30 miles from the city of 
Bombay. The deposit happens to be within 
00 to 100 miles from the hydro-electric 
power stations of the Tata Group. The 
plateau covers an area of about 140 acres 
and bauxite occurs as a cap varying in 
thickness from 5 to 22 ft. From careful 
prospecting it has been estimated that about 
750 thousand tons of high quality bauxite 
suitable for aluminium production are 
available. The average composition of the 
representative sample of bauxite obtained 
from this deposit according to the author 
gives alumina 55 to 59 per cent. ; iron oxide 
(apparently ferric oxide) 5 to 11 per cent. ; 
titania 2 to 7 per cent. ; silica less than 1 per 
cent. ; and loss on ignition 28 to 32 per cent. 
Bauxite was further examined and found 
capable of giving alumina suitable for re- 
duction to metallic aluminium. 

The authour has given a brief historical 
survey of the discovery of aluminium and 
the important uses of the metal. 

A reference to the Aluminium Industry 
of the world as given by the author would 
show that many countries of the world are 
already extracting metallic aluminium from 
bauxites. .Not many of these existing plants 
are so favourably situated as to have on the 
spot all the raw materials and requirements 
for the most efficient operation of alumi- 
nium industry. As certain places near 
Bombay are favourably situated with 
respect to the electric energy and bauxite 
deposit there is no reason why the question 
of aluminium extraction from the Tungar 
Hill deposit on a commercial scale should 
not be seriously considered. It is a pity 
that almost all the bauxite that is quarried 
is exported to foreign countries and not 
utilised in India. 


Average import figures during the last 
10 years show that about 4.300 tons of alumi- 
nium were imported annually into this coun- 
try and there is reason to believe that 
with gradual increase in the use of metallic 
aluminium the demand for the metal will 
be on the rise in succeeding years. 

Of the many methods of aluminium ex- 
traction from bauxite Dr. Patel considers 
the Bayer-Soderberg process to be the most 
suitable for the Tungar Hill bauxite deposit. 
The author has gone into the details of the 
different raw materials and has carefully 
calculated the cost of production. Due 
consideration has also been given to the 
important question of cheap and depend- 
able supply of electrical power and the 
author considers that such electrical pow r er 
is available from the existing power stations 
in Bombay at reasonably low cost. The 
suitable site has been suggested to bo some- 
where near Kalyan on the IJlhas Diver. The 
cost of an entire reduction plant in 
Bombay in normal times ought not to be 
more than Bs. 1,500 per ton per year. For 
a 3,000 ton plant, therefore, the cost of the 
entire plant would not be more than 4-5 to 
50 lakhs of rupees. The total cost of produc- 
tion of 1 ton of aluminium ingot from the 
Thana bauxite is according to the author’s 
calculations Bs. 872 to 978. With the re- 
fined and finished marketable products like 
aluminium sheets and circles the cost will 
increase to Bs. 1,047 to 1,153 per ton. The 
price of the imported aluminium sheets and 
circles per ton varies from Bs. 1,300 to 1,900 
c.i.f. Indian port. When the duty and 
tariff charges are added the price per ton 
goes up to Bs. 1,538 at Bombay. These 
figures of the author at once give Its. 385 
to 491 as margin of profit per ton of alumi- 
nium sheets produced. The difference 
appears to be sufficiently high to enable 
the industry to stand the probable competi- 
tion from abroad. 

If a plant with a capacity of producing 
3,000 tons of aluminuim per annum he 
erected and taking 750 thousand tons to he 
the author’s estimated reserve of the bauxite 
deposit the life of the Tungar Hill property 
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alone will be about 60 years (4 tons of 
bauxite being necessary for production of 
1 ton of aluminium). 

Dr. Patel has collected much information 
in this bulletin and has made out a strong 
•case for further investigating into the 
question of aluminium extraction in Bombay. 
It is suggested that he should give exhaustive 
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details ' regarding the capital expenditure 
and should show the percentage of profit 
from the income. Such information will 
make the paper complete and more useful 
and will certainly create interest amongst 
. the bona-fide financiers. 

N. N. Chatterjee. 


Indian Research in the Service of Indian Reconstruction. 


rnHE Oriental Library of the Mysore State 
in India has sent to the Society for 
Anglo-German Cultural Eolations in Halle a 
comprehensive work, richly illustrated, on 
the tribes and castes of Mysore. The chief 
compiler of the book is the well-known 
Indian Anthropologist, Professor Anantha 
Krishna Iyer, who in 1934 was in Halle as 
a guest of our Society. The fundamental 
importance of this work for the Indian 
problem has suggested the remarks which 
follow. 

Some weeks ago the German press gave 
reports of a study tour that the Maharajah 
of Mysore made through Germany. This 
Indian prince is at the head of one of the 
largest states in India with a population 
of about 6 millions. As an enthusiastic 
patron of arts and sciences the Maharajah 
founded, some years ago, the National 
University of Mysore and invited to its 
teaching staff a large number of the most 
eminent Indian scholars. Though living in 
a palace of fabulous Eastern splendour, this 
prince is remarkable for his personal modesty 
and marked philosophical interests. Ilis 
chief care and interest, however, are for 
the population of his State, which, as is 
characteristic of Tndia generally, is composed 
of a large number of racial and religious 
elements. With the aim of ascertaining 
the various population groups of his State 
in their various characteristics and so to 
obtain as far as possible a correct view 
of their age-old traditions, and from this to 
strive towards the formation, (a very difficult 
task), of a truly national community, the 
Maharajah gave some years ago to the 
Indian scholar. Dewan Bahadur Nanjundayya 
the task of drawing up a comprehensive 
report, as true to facts as possible, of the 
population groups of Mysore, their origin, 
their racial characteristics, their groups and 


their customs. Death prevented this Indian 
scholar from carrying through to completion 
the w r ork which he began. The task was 
hence handed over to the Indian Anthro- 
pologist Professor Anantha Krishna Iyer 
who for about 10 years with indefatigable 
zeal gave himself up to the research of 
South Indian population groups. 

Professor Iyer comes of an old Brahmin 
family and belongs, therefore, to the highest 
Indian caste. As is well known, in Hindu 
society still prevails the caste system, i.e., 
the hereditary divisions of population groups 
into distinct classes, each standing in a 
certain rank with respect to others and 
each possessing certain special privileges, 
certain special modes of life, each engaged 
in certain definite occupations. Professor 
Iyer’s book in which he has now published 
the result of his long researches in Mysore 
shows us how this Brahmin has stepped 
out of the narrow confines of his caste tradi- 
tions. In the service of a great Indian 
prince, who aspires for the foundation of 
a homogeneous social and political com- 
munity, he has given us an accurate picture, 
without his own interpretations, without any 
misleading arrangement or classification, ' 
the biological, religious and social eharacte 
of each of the population groups of Mysore 
With what special love he has performed 
his work is seen, among other things, from 
the. numerous pictures with which the book 
is illustrated. He has himself photographed 
for the most part the various tribal types, 
characteristic groups of people, scenes from 
the people’s life, and landscapes, that render 
the book so sumptuous and beautiful. The 
author has sketched in alphabetical order 
the various tribes and castes of Mysore, 
their origin, religion, mode of life, food, 
social gradations and professions. He de- 
scribes their clothing, their birth ceremonies, 
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wedding festivals and burial ceremonies and 
the regulations concerning inheritance and 
adoption. As Germans and Europeans, we 
see in the several chapters of this booh an 
unexpected variety of interesting modes of 
life and popular customs. The Fuhrer, as 
was to be expected from his great culture 
in the recent meeting of the .Nationalist 
Party at Xurnberg, referred to the narrow 
outlook of many of the people who study 
the people's life and exhorted them to 
wider outlook. A. work like the present 
gains special importance for such a purpose 
for it affords very valuable glimpses in the 
popular customs and self-expressions of a 
foreign country. 

A speciality of the ethnological work 
before us is that it contains besides the 
foreword of Professor Iyer a number of 
introductory chapters, in winch a number 
of eminent European scholars, among whom 
Professor Y. Eickstedt of Breslau, point 
to the importance of such a work from 
various points of view. The English scholar 
who appears among these, denotes the book 
as a result of a. truly pioneer work, which 
lie expects will spur on the Indian academic 
youth to well-directed research work in the 
service of their country. For, several foreign 
influences are operative tc-day in India 
threatening to obliterate the many beautiful 
and old traditions of the country. Also, 
the rapid growth of super-prolific nature 
tends to cover up almost before one’s eyes 
the nemerous architectural remains of old 
cultural epochs. So, let us hope that the 
students and scholars of India will not 
wait to follow the example put before them 
by Professor Iyer. A systematic research 
of Indian culture, which has originated from 
a large variety of population elements 
should be of great use in the formation and 
development of a new India ; new India 
should be built on the foundation of its 
age-old, rooted in its own soil, traditions. 
Only through consciously directed work and 
research can the Indian Nationalist make 
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India again alive and useful to the present 
and the future. The Indian has given to 
mankind a large store of practical wisdom, 
almost exclusively directed to the highest 
spiritual aims ; in their references to this 
wisdom, British friends of India -warn Indians 
of their excessive contempt of practical and 
material life. As is well known, the great 
conflict in India is that, on the one hand, the 
Indian wishes to make his country free from 
England and undertake himself the formation 
of his own national and social life ; t.he^ 
hope thereby to eliminate injustices and 
inequalities imposed upon the country by 
an unsympathetic foreign Government. On 
the other hand, a fundamental trait of 
Indian thought and Indian ages-old culture 
is to despise material needs and material 
aims, because these come in the way of 
man’s highest duty, which is the deepening 
of the soul and the communion with 
the spiritual. So, a truly Indian ‘‘Life- 
consciousness” results in the express contempt 
for the outward life of man, contempt for 
the endeavour to external organisation and 
improvement. It is from this fact that 
English dominion in India gains a certain 
amount of justification. The new national 
reconstruction of Indian life can then only 
be achieved when the young and revolu- 
tionary Indian supplements his traditional 
ideas by a sound “ this worldliness”. 

From these considerations Professor Iyer’s 
scientific work gains a special importance 
which we can hardly overemphasise. This 
Indian scholar, without breach of his Brah- 
minical traditions, though still under the 
limitations of certain narrow" caste prescrip- 
tions, has collected and made available to 
the public a mass of knowledge that will 
tend to valuable results in the formation 
of a new r people's life in India. He has 
also thereby performed to satisfaction the 
task that was assigned to him by a Maharajah 
with a wide outlook on life and anxious to 
secure a progressive reconstruction of his 
State. 


On. Lore Liebenam-. 
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JT^KWAN lhAlIADlUt I > 1 .*• . H. K. AnANTIIA- 
KKISUNA I V Mil, Who died oil the 
1 MJM 1 February last in his native village 
of Laksimiinarayanapuram, 'Ihilghat, at. the 
n.ge of 75, was oii(‘ of a- small band ol* distin- 
guished Indians who did pioneer work 
on Indian anthropology- He was for several 
years t.lie (-unitor of the Museum at Triehur 
and Superintendent of ethnography of t ! i < 1 
Goehin State. 1 1 is lirst. important- work 
on the Goehin Tribes and < hi.st < k s wa.s pub- 
Iish(‘d in 1P0P in two voluimss which imme- 
diately attracted the attention of European 
and American scholars. lie followed this 
up wiAh. his monograph on the Syrian 
Ghristians a.nd wa.s entrusted in 1U2 I with 
the task of completing a.nd editing t-he 
gTeat et hnographic survey of Mysore begun by 
t he late I )e-wa-n Ba hadur H V. Nan junda.yya. 
in 1 P0:>. Tlie large mass of materials 
on t he ‘M tribes and castes of Mysore 
collected by Dewan Bahadur “Na.njunda.yy a- 
was carefully sifted and edited by I)r. Iyer 
who made also large additions a.nd pub- 
iished the work in four sumptuous volumes. 

Dr. Iyer's great reputat -ion as an anthro- 
pologist led to his being in \ i t cm! by the 
late Sir Ashutosh Mukherjec to organise 
the I >epart ment. of Anthropology in the 
Galeutta. 1 'Diversity of which h<‘ remained 
the Senior Beet urer and Dead of the Depart - 
incut till his retirement in \ l XV2. During 
his tenure in tin* Galeutta University h< k 
successfully conducted several ti < d d t rips 
with advanced students of anthropology 
a.nd published many important papers on 
the social and religious institutions of 
the peoples of India. 


Dr. Iyer visited Burope in 1 T> I when 
h( k wa.s given the decree of Ifon. Doc. of 
M( k dieim k of the Breslau University and 
wa.s elected as an Honorary Member of 
the International Gongress of Anthropology 
a.nd also one of the. Vice-Chairmen of the 
Sections on ethnography an<! Sociology. 
During this trip Dr. Ivor visit ( k d Ita.ly, 
France and Germany besides Bngland a.nd 
delivered several lectures b( k for( k learned 
societies in those countries. After his 
return from Burope, h< k 'was associated 
with I Mof . Cipriani of Ita.ly in carrying 
out. import, n at. anthropological investiga- 
t.ions among t.!u k Coorgs. 

Dr. Iyer was a. ( 'orrosponding Member 
of the Koya.l Anthropological Institute of 
Great Britain and Ireland, the. American 
Bureau of ethnology and the Anthropo- 
logical Societies of Florence and Vienna. 
He was also a. Foundation Fellow of the 
‘National Institute of Sciences of India., 
the Indian Academy of Sciences of Bangalore 
a.nd Vice-President, of the newly founded 
.Indian Institute of Anthropology. 

In his private life the late Dewan Bahadur 
was very amiable and charming in his 
manners and his habits were those of a 
simple ort hodox Brahmin. 

By his death India has lost, a distin- 
guished Indian who made important, con- 
tributions to our knowledge' of the habits 
a.nd customs of the primitive tribes of Indij 
a.nd on some of which he wa.s the acknow- 
ledged authority . 

B. S. G. : 
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Chamberlain, William Isaac (1837-1920) 

W I. CHAMBERLAIN, an American 
• agriculturist of repute, was born in 
Sharon on the 11th February 1837. Having 
graduated in 1859 with honours in classics, 
he immediately became Instructor in Latin 
and Greek in his own college, viz.. Western 
Reserve College. 

Turns to Agriculture 

Six years later, his health and the need 
of his parents made it advisable for him to 
give up teaching and take over the home 
farm. His subsequent contribution to the 
science and craft of agriculture should be 
a source of inspiration for many a univer- 
sity man of our land to-day who is under 
the obsession that farming is incompatible 
with a university degree. To the art of 
farming, he applied the scholarly habits of 
a university man, reading and testing by 
experiments whatever scientific facts 
might find practical application in the 
management of soils and crops. 

His Contributions 

These tests and experiments formed the 
basis of his frequent contributions to agri- 
cultural journals. His knowledge of agri- 
culture secured for him the Secretary ship 
of Agriculture of the State of Ohio from 
1880 to 1886. During this time, he helped 
the organisation of a state-wide system of 
farmers’ institutes and monthly crop 
reports. After being President of the Iowa 
Agricultural College for four years, he 
reverted to his original work of agricultural 
experiments and agricultural journalism. 
He was Associate Editor of the Ohio farmer 
(1891-1908) and of the National stockman 
and farmer (1908-1918). In 1891, he pub- 
lished Tile drainage , as a handbook for the 
use of farmers. 

He died on June 30, 1920. 


Colebrooke, Henry Thomas (1765-1837) 

H T. COLEBROOKE, the founder of the. 

• Royal Asiatic Society of Great Britain 
and Ireland and one of the pioneer orienta- 
lists, was born in London on June 15, 1765. 
His father was a prominent Director, and 
for some time Chairman, of the East India 
Company. Henry was never sent to a 
school. His studies were pursued at his 
father’s house under a tutor- and with such 
success that at the age of fifteen lie had 
attained a considerable mastery of several 
classical and modern languages and had 
laid the foundation of profound mathe- 
matical attainments. His father’s former 
connections with the East India Company 
secured for Henry a writer ship in the Bengal 
Civil Service with effect from 1783. After 
a tedious voyage, he arrived at Madras on 
April 8, 1783, and after a week’s break, he 
again sailed for Calcutta. After a career 
of about thirty years, at the end of which 
he was member of the Supreme Council 
of India, he left for his native land in 1814. 

Contributions to Science 

While- Colebrooke’s major contributions 
were in the field of Sanskrit literature and 
Hindu law, we are here interested only 
in his contributions to science and this was 
not inconsiderable. The Royal Society’s 
Index lists as many as twenty papers of 
his, three of which appeared in the Tram- 
actions of the Linnean Society and four in 
the Quarterly journal of science and one 
in the Transactions of the Geological Society. 
These papers belong to the later period 
of his life when he was settled in England. 
At this period, he is said to leave fitted up 
a laboratory in one of his apartments, and 
his standing in the scientific world was such 
that he became the second President of 
the Astronomical Society in 1822. 

Indian Algebra 

His chief contributions to Mathematics 
and Astronomy were on the historical side, 
with special reference to India. On December 
10, 1786, he writes to his father furnishing 
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him with observations on the Hindu 
divisions of time, which are interest .ng in 
themselves and will show the precision of 
their astronomical knowledge in remote 
antiquity. ” The desire to acquire some 
knowledge of the ancient mathematics of 
the Hindus was the first stimulant to his 
acquisition of a knowledge of Sanskrit, 
although after some progress in that 
language, his studies took a wider range. 
His Algebra , with arithmetic and mensura- 
tion, from the Sanskrit of Brahmagupta 
and Bhaskara , -preceded by a dissertation 
on the state of the Science as known to the 
Hindus was published in 1817. In the 
dissertation, Colehrooke contended that the 
Algebra of Europe -was of Indian origin. 

Indian Astronomy 

He appears to have contemplated a work 
on Indian Astronomy similar in plan to 
his volume on Indian A1 ebra. With this 
in view, he had commenced the translation 
of Bury a siddhanta , the Siddhanta siromani , 
and the Brahmasphuta siddhanta. The 
translations are each accompanied with 
copious notes, in which lie quotes from 
Indian commentators. He had further 
thrown together some extracts from works 
descriptive of the astronomical instru- 
ments in use in ancient India. He had 
also translated the astronomical calendar 
annexed to the Vedas . While several of 
his published papers deal with different 
aspects of Indian Astronomy and contain 
translations of portions of the mathema- 
tical classics, mentioned above, the compre- 
hensive treatise, planned and written out 
by him, was not published. 

His Honours 

His interest in the cultural and the 
scientific history of the East led him to 
found the Royal Asiatic Society of Great 
Britain and Ireland in 1823. He was its 
Director from the year of foundation till 
his death. He was President of the Asiatic 
Society of Bengal from 1807 to 1815. He 
was also a Fellow of the Royal Societies 
of London and Edinburgh and of the Astro- 
nomical, Geological, Linnean and Zoologi- 
cal Societies and a number of several foreign 
academies. The Centenary review of the 
Asiatic Society of Bengal characterises him 
as “ A great mathematician, zealous astro- 
nomer, and profound Sanskrit scholar who 
wrote nothing that did not at once command 


the highest attention from the public and, . . 
whose papers are still looked upon as models 
of their kind.” 

His End 

He had much to harass him in his later 
years. His property proved unremunera- 
tive. Two of his sons died. Cataract reduced 
him to total blindness. He bore them all 
with fortitude and resignation until, as 
the after-effect of a severe attack of influenza, 
he died on the 10th of March, 1837. 


Lafont, Eugene (1837-1908) 

T^UGENE LAEONT, an Indo-Belgian 
^ science teacher, was born at Mons, 
Belgium, on March 26, 1837. Having 
received his education at St. Barbara’s 
College, Ghent, and at the Jesuit’s seminary, 
he was admitted to the Society of Jesus 
in 1851 and was teacher in Belgium, till 1865. 
He was then appointed on the staff of 
St. Xavier’s College, Calcutta, which had 
been founded by the Jesuit fathers in 1860 
for the European and Eurasian community. 
Tn 1873, he became Rector of the College and 
remained as such till his retirement in 1904. 

Father of Science in Bengal 

On Lafonbs arrival, Indian education 
was almost exclusively literary and Lafont 
was the pioneer of scientific education in 
Bengal. He equipped his College with a 
meteorolgieal and solar observatory and with 
a physical laboratory. He lived in and for 
the physical laboratory. Popularisation 
of experimental science in Bengal was 
his chief life-work and he was an able 
teacher. 

Indian Association for the Cultivation 
of Science 

By his influence with Rajahs and other 
men of wealth, he obtained several endow- 
ments for the purchase of scientific apparatus. 
It was to a considerable extent owing to 
his influence that Mahendra Lai Sirkar 
founded the Indian Association for the 
Cultivation of Science in Calcutta in 1878. 
For about twenty years, Lafont gave weekly 
lectures under its auspices and was its Senior 
Vice-President. Readers of Current science 
know the great part that this Association 
has played in the furtherance of seientific 
research in India. 
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His Honours 

As the rector of mi important college, 
Lafont was a prominent lii>iii*( k practically 
in all the bodies of the University of Calcutta. 
At the. jubilee celebrations of the University 
in March, 4 908, he received the honorary 
degree of D.Su. Even earlier, in recognition 
of his services to science he was decorated 
in 1SX0 with U.I.E. and with Officer dc 
V Academic dc 1? ranee. In 1898, King 
'Leopoh! of Belgium made him a, Knight 
of the Order of Leopold. 

He died at Darjeeling on May 10, 1908, 
at the age of 7.1 . 

Proctor, Richard Anthony (1837-1888) 

T) A. IMHX -TOlt, astronomer and prolific 
xV. -writer, was born in Chelsea on March 
23, 1X87. 11 is father’s death in 1850 and 

his own delicate health interfered with his 
education and he was placed as a clerk 
in the London and Joint Stock Bank in 
1854. However, as soon as the circum- 
stances of the family improved, he entered 
the - 1 London University in .1855 and 
St. John’s College, Cambridge, in 1850. His 
mother’s death and his own marriage in 
1858 led him to a low place in the degree 
examination in 1800. lie next read for the 
bar, but in 1803 abandoned law for science. 

He chose astronomy for his held of study 
and planned to write monographs on each 
planet. The first monograph, which was 
on ;S 'alum and his system, came out in .1805. 
Recognised immediately in file scientific 
world as the work of a writer of consummate 
ability, it yet proved, in his own words, 
“ commercially a dismal failure The 
ruin of his finances by the failure of his 
bank, led him to become a paid contributor 
to popular science journals. How irksome 
he found this unceasing drudgery may be 
gathered from his declaration that he 
" would willingly have turned stone- 
breaking or any other form of hard and 
honest, but unscientific labour, if a modest 
competence in any such direction had been 
offered him His Handbook of stars 

(1858) was refused by Longmans and Mac- 
millan. His Half -hours with the telescope 
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which reached its twentieth edition in 
twenty years brought him only a fee of 
twenty-live guineas, when if was first 
issued in 1858. 

IIix Contributions 

Proctor was a prolific writer. In Ids thirty 
years of active, scientific- life, he published 
as many as 57 books, and contributed. 
117 papers to .scientific journals. His last, 
paper entitled Note on Mars was sent just, 
before his death and his unfinished work 
New and old astronomy was completed 
by Arthur Oowper Ran yard and published 
in 1892. He also founded a popular scientific, 
journal called Knowledge. His major 
contributions relate*, to the rotation period 
of Mars, tin* resisting medium in solar 
surroundings, the transit of Venus and 
his copying of the 321,1.98 stars of Arge- 
lander’s Surrey of the northern . heavens on 
an isographic projection chart. 

Ax a Popular Lkoturlr 

Il'is success on the lecturing platform 
was from the first assured and it grea.lv 
increased his popularity. In tin* words 
of Sir Robert Ball ** Proctor. . . .was a. very 
popular Gilchrist lecturer. .1 heard him 
two or three* times in Dublin, whore lie 
came in response to the invitation of the 
Royal Dublin Society. He possessed con- 
siderable literary power, and his lectures 
which were delivered in admirable language 
were frequently adorned by apt poetical 
recitation On Proctor going out on 
a world lecturing tour in 1873, Sir Robert 
Ball himself succeeded him as Gilchrist 
lecturer. 

Hrx Last Y pars 

On his return from his second lecture 
tour after the death of his wife, Ik* married 
an American, widow in 1881 and settled 
at St. Joseph, Missouri. He spent, his 
remaining years in America. In September 
.1S8S, he was summoned on business to 
England. When lie .reached New York, 
lie died of Malaria in the Willard Park 
Hospital on September 12, 1S8S. 
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Insects and Disease. 

By Dr. S. M. Das, D.sc. 

(Lucknow University. ) 


T^ROM. the earliest of times insects have had 
1 an evil reputation so far as they are an annoy- 
ance or direct menace to man, or his flocks and 
herds or are injurious to his crops. Rut it is only 
within the last thirty years that there has sprung 
into prominence the knowledge that, in another 
and more insidious manner, they may he the 
enemy of mankind, that they may he among 
the most important of the disseminators of 
disease. In this brief period such knowledge 
lias completely revolutionised our methods of 
control of such diseases, and has become an 
important weapon in the fight for the conserva- 
tion of health. 

Lt is interesting to trace the development of 
our scientific knowledge of this aspect of disease. 
Mercurialis (1530-1607), an Italian physician, 
was one of the earliest to point out the relation 
between insects and disease when he wrote that 
flies acted as transmitters of plague which was 
then raging in Europe. Mercurialis had no 
conception of the animate nature of contagion, 
and his statement was little more than a. lucky 
guess. It was left for Kirchir (1658) to definitely 
attribute the production of disease to living 
organisms, and there is no doubt that he had seen 
the larger species of bacteria long before 
‘Leeuwenl look’s discovery of micro-organisms. It 
took more than two centuries to accumulate the 
facts to prove this hypothesis. Nothing remarkable 
was achieved in the eighteenth century ; but in 
the next century, Nott (1848) was the first to 
attribute the cause of yellow fever to some form 
of insect life. Beauperthy (1853) stated more 
explicitly that yellow fever and some other fevers 
are transmitted by mosquitoes ; and it is 
I)r. Beauperthy whom we must regard as the father 
of the doctrine of insect-borne disease. It is, 
however, after the epoch-making discoveries of 
Manson (1876) that we enter the modern phase 
of the study of insects and disease. Manson 
clearly demonstrated the transmission of Filaria 
(a nematode worm), by Cider, faliyans (a mos- 
quitoe), though it is now known that a number 
of species of mosquitoes, both anopliiline and 
culicine, may serve equally well. Indeed, since 
the series of brilliant discoveries by Manson, in 
1879, the present tendency is to veer to the other 
extreme and regard them all as vested with 
lethal powers over man and beast. It is a great 
pleasure to mention here that the malaria problem 
was solved for the first time in India (Ross, 1897), 
though the disease is quite common on the Roman 
Campagna and elsewhere. 

The real cause of disease lies in parasitism. A 
parasite really means one that takes what it can 
from another (the host) regardless of any annoy- 
ance or any injury that it may accidentally inflict, 
but not to gratify any imperative predatory 
instinct. In short, there is benefit of one, the 
parasite, to the detriment of the other, the host. 
Parasites are of two main types ; those that 
dwell within the body of the host, called endo- 
parasites, and those that settle on the body of 
the host either temporarily or permanently — the 
ectoparasites f Most of the diseases are caused by 


endoparasites, while the ectoparasites act as 
transmitters of the disease from one form to 
another. It is interesting to note that most of 
the diseases caused by micro-organisms other 
than animal endoparasites are contagious, 
while those caused by animal endoparasites are 
infectious but not contagious. 

Insects, that are lethal or pathogenic to man 
and other vertebrates, are generally ectoparasitic. 
Because of their peculiar mode of life they are 
responsible for the transmission of disease in 
man and other animals. Thus, biting lice (Mallo- 
phaga) attack birds, the sucking lice (Pediculidae) 
infest mammals and the flea (ftiphonaptera) too 
attacks mammals. But the group of insects that 
is the most pathogenic ectoparasite of all, and is 
responsible for the transmission of most of the 
terrible diseases, is the Diptera. Plies and 
mosquitoes are the chief amongst these. It 
must be kept in mind, however, that the real 
producers of disease are mostly the small micro- 
organisms that are the endoparasites of the host ; 
and the ectoparasitic insects are related to the 
disease inasmuch as they only cause the endo- 
parasites to spread from one host to another. 
Malaria is neither caused by stale gas nor by the 
bite of the Anopheles mosquito, but it is caused 
by a protozon called Plasmodium. Nor can 
cholera or dysentery arise from the presence of 
the house-fly, if the bacteria concerned were 
absent. The much feared Tse-Tse fly would be 
and is absolutely harmless — except for a little 
vexation on the part of the host — in the absence 
of another protozoon endoparasite in vertebrates 
called Trypanosoma. 

On the other hand, many insects do cause 
disease directly in man and other vertebrates. 
The gad-flies inflict fatal injury to horses and 
cattle, the maggots of a bot-fly grow in the front? 1 
sinuses of sheep causing vertigo or even deaf] 
and another bot-fly maggot develops in t'. 
stomach of horse, enfeebling the animal ve*. 
much. Myiasis is the name given to the disease 
caused by these dipterous maggots. Man is also 
subject to the attack of some of these maggots, 
and if the patient is left untreated maggots may 
enter the brain causing the death of the host. 

We can, therefore, study insects in relation to 
disease in two different classes. The species, 
that, whatever else they may do, exert some 
direct effect upon the tissues of man ; and the 
species that, whatever other direct effect they 
may produce, affect the organism indirectly, by 
introducing other germs or endoparasites. These 
two classes may be called the 'Insect parasites’ 
and the ‘ Insect carriers’ respectively. 

The most important disease caused by insect 
parasites directly is Myiasis. Myiasis in man 
can be caused in one of five different ways. (1) The 
larva sucks blood through punctures in the skin : 
the only example known of this is the 'Congo 
floor-maggot’ (Auehmeromyia luteoJa) which is 
found in crevices in the floor of huts. The 
maggot does not cause serious disease though sores 
may sometimes result. (2) The eggs are deposited 
in the natural cavities of the body : the screw-worm 
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fly ( Chrysomyia maceUaria) is the form which is 
mostly lethal. The adult fly deposits eggs in 
the nose, ears, etc. of persons sleeping in open air, 
specially if offensive discharges are present. The 
larvae then burrow into the tissues, devouring the 
mucous membrane and underlying tissues, includ- 
ing muscles, cartilages, peritoneum and even 
bones, producing terrible sores thereby. If the 
patient is left untreated the maggots may pene- 
trate the brain and cause death. The larvae 
of Fannia canicularis often attack the urinary 
tracts in dirty people in this manner. (3) Eggs 
are deposited in neglected wounds : a good 
example of this in India is Sarcophaga , the larvae 
of which burrow beneath the wound and migrate 
into the surrounding tissues causing extensive and 
terrible sores. (4) There are larvae that live in the 
subcutaneous tissues causing tumours and ulcers 
in the body of the host : an example of this is 
the ‘tumbu-fly disease’ which is caused by the 
tumbu-fly ( Cordylobia antkropophaga). The eggs 
are laid on the floor of huts and the larvae enter 
the skin of the person sleeping on the ground, 
causing a painful boil-like local swelling. On the 
other hand, Hypoderma larvae migrate from one 
spot to another and an ulcer on the arm may 
disappear one day only to reappear say on the 
chest next morning. (5) Lastly, some larvae 
pass through the alimentary canal of the host and 
cause what is known as intestinal myiasis. Their 
presence in the stomach causes nausea, vertigo 
and violent fits ; if in the intestines, the man may 
suffer from diarrhoea, abdominal pains and 
haemorrhage. The larva of the fly Fannia may 
be ingested with decaying fruit where it lays its 
eggs. The larvae of the bot-fly ( Gastrophilus equi) 
are quite common in horses. 

But, by far the most common way in which 
insects cause disease in man is by carrying the 
disease from an infected person to an uninfected 
one. Insect carriers may be (1) accidental or 
casual carriers, (2) the qualified or adapted carriers 
and (3) the porters that are intermediate between 
casual and adapted carriers. 

Amongst the accidental carriers the foremost 
are the non-bloodsucking flies like the house-fly, 
which may spread abroad mechanically any patho- 
' genic organism of any particular species. But 
any omnivorous domestic insect (cockroaches, 
ants, etc.) may serve as carriers of this kind. 
The ways in which the house-fly transmits disease 
are so well-known that flies and disease have 
become almost synonymous. The vomit-spots 
and foecal-spots of flies form the most effective 
sources of fresh infection. A single regurgitation 
(vomit) means the deposition of thousands of micro- 
parasites ; while in passing through the intestines, 
the micro-organisms may multiply and be deposit- 
ed in far greater numbers with the f cecal matter 
than originally acquired by the fly through the 
mouth. The commonest flies found round about 
houses in India are Musca domestica , Musca. nebulo 
and Mi/ sea ententia , as also Calliphora erythrocephla. 
Some of the diseases carried by flies are by far 
the most dangerous and widespread epidemics 
of all. Typhoid or enteric, dysentery, para- 
typhoid, summer diarrhoea, cholera, tuberculosis, 
anthrax, diphtheria, ophthalmia, infantile paraly- 
sis, small pox, tropical sore, yaws are all knows 
to spread through flies. 

The qualified or adapted carriers are insects 
that act as intermediate hosts of some micro- 
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parasite, the life-history of which cannot be 
completed without the intervention of the insect ; 
and since a part of the life-cycle of the micro- 
parasite is passed in the insect the presence of the 
insect is essential for the continuance of the disease. 
Malaria is by far the most important and wide- 
spread of the diseases caused in this manner. 
The role of the mosquito as the intermediate host 
of the malaria organism was discovered by Manson 
and Ross and has been confirmed by many 
medical men. But it should be remembered that 
it is only a single genus of mosquito {Anopheles) 
that transmits malaria, and, besides, only the 
females of the species that act as carriers, the 
males possessing no piercing mouth parts to 
puncture the skin and suck blood. Again, the 
bite of an Anopheles is not necessarily injurious, 
unless the insect has had previous access to malaria 
patients. Anopheles may be present where there 
is no malaria, but it has been found impossible to 
prove that malaria exists where there is no 
Anopheles. 

Some of the other important diseases caused 
by adapted carriers arc Yellow fever, Verruga, 
Sleeping-sickness, Filariasis, Typhus, Relapsing 
fever and Trench fever. At one time Yellow fever 
was a much dreaded scourge, specially in 
America ; but it is now within human control. The 
history of the campaign against Yellow' fever 
forms a classic example, of the control of a serious 
disease by breaking the continuity of the life-cycle 
of the causative micro-parasite, by preventing the 
adapted carrier from transmitting the disease. 
The experiments that determined the mosquito- 
transmission theory definitely, are instructive as 
well as interesting. In a building, mosquito- 
proof but ill-ventilated, with bedding and clothes 
of Yellow fever patients, volunteers slept for many 
nights together, but their health remained un- 
impaired. Then a room was partitioned by 
netting, one part of which had infected mosquitoes 
and the other none. Two men were made to 
sleep in the two chambers, with the result that 
the one with the mosquitoes got the fever while 
the other did not. Bub directly the latter was 
transferred to the other chamber, he acquired the 
disease. Here, again, the mosquitoes cor corned 
are confined to a single genus, Stegomyia, which 
is known as the ‘house mosquito’ on account of 
its domestic habits. 

Verruga or Phlebotomas fever is transmitted 
by the Phlebotomas fly, though sometimes ticks 
may also be held responsible for its transmission. 
Trypanosomyiasis or Sleeping-sickness is one of 
the most dreaded diseases of central Africa, 
killing 50,000 natives every year. It is extremely 
fatal, mortality being placed at a 100%. The 
causative organism is a Trypanosome (Protozoon) 
which is transmitted by Gloss'ma palpal is - — the 
much dreaded Tse-Tse fly. Filariasis is caused 
by a Nematode, Filaria (Wvchcreria.) bancrofti, 
the larvae of which swarm in large numbers at 
night in the peripheral circulation of the patient 
from where they are taken into the alimentary 
canal of a blood-sucking mosquito — Culex quin - 
quifasciatus. These micro-fil arise develop, grow, 
and penetrating the tissues of the animal, pass to 
the base of the proboscis of the mosquito whence 
they are injected into a fresh host. The micro- 
filarise are often harmless, but the adults — 3 to 4 
inches long and thread-like — block the lymphatic 
canals and cause enormous swellings of feet, 
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legs.^ arms and other parts of the human body — 
causing . what is known as Elephantisis. 
A mosquito, which is quite harmless so far as 
Malaria is concerned, is therefore, instrumental 
in the transmission of Elephantisis. 

Another terrible disease spread by insect- 
carriers is Typhus, which, on account of the 
carrier being human lice, appears in epidemic 
form during war. In fact it has been observed 
that war and Typhus go hand in hand. Serbia 
had a scourge of this disease in 191-1, when, 
at one time there were over 9,000 deaths per day. 
The causative organism, probably a spirochaete, is 
taken up from patients and inoculated into healthy 
men. t Monkeys, which were kept free from lice, 
remained healthy hut contracted the disease 
after access had been given to body-lice from 
Typhus patients. It is remarkable* that the 
infection is trnsmitted through the eggs to 
the next generation of lice, so that the progeny 
of infected lice are already infected without 
feeding on the blood of Typhus patients. Control 
of this disease is quite easy, since eradication of 
lousiness brings freedom from Typhus. 

Finally, there are insects, the Porters, which 
give definite assistance in distributing a specific 
micro-parasite, but are not essential to its exist- 
ence. The classic example of this type of insect 
is . the ^ fiea, which transmits plague, a disease 
primarily affecting rats. An epidemic in rats 
always precedes an epidemic in man. The flea 
imbibes the specific plague bacillus from an 
infected rat and the bacillus multiplies in the 
mid-intestine of the insect, retaining the virulence 
for a week or more. The bacilli pass out in the 
excreta of the flea, which is freely expelled during 
the act of sucking of blood, and thus infect the 
wound inflicted by the insect on its new host- 
man. There is no definite adaptation of the 
bacillus to the flea or vice versa , and the bacillus 
may be disseminated in other ways. The common 
Indian plague-flea is Xenopsylla cheopis . Dengue 
and Jvala-azar are two other Indian diseases trans- 
mitted by insect porters. The causative organism 
of Dengue is carried from man to man by the 
mosquitoes Culex fatigans and Stegomyia . Since 
these mosquitoes are usually present in large 
numbers the disease often appears in the 
form of widespread epidemics, though not always 
fatal. Kala-azar on the other hand is infectious 
and at the same time very fatal. Thousands of 
cases occur year after year in the province of 
Bengal alone. The disease is caused by Leish- 
mania donomni (a protozoon) which is transmitted 
by the common Indian bed-bug ( Cimex rotundus), 
the protozoon being found in all stages of develop- 
ment in the bed-bug. 

We find, therefore, that over twenty-six of the 
common diseases, including the most widespread 
and fatal types, are transmitted by insects. The 
mortality figures due to these insects are appalling. 
In India, the mean annual death-roll, for the 
period 1920-29, due to the flea alone, is over 
138,000 ; while the house-fly can claim a death-roll 
of 800,000 during the same* period. The Anopheles 
mosquito is justly famed for its ravages in India, 
where more than 1,000,000 men succumb to 
malaria every year. The bed-bug, transmitting 
Kala-azar, has actually depopulated whole tracts 
in Assam and Bengal. It is common 'sense that 


a campaign against the causative infect species 
would surely eradicate most of the maladies 
that infest man in this most terrible manner. 
Much has been done in the West towards the 
eradication of disease-transmitting insects, but 
very little has been achieved in India, despite 
the sincere efforts of the Public Health Depart- 
ments. Certain Indian towns have taken up the 
cue from the West and established noise-free 
zones ; how much better for the public it would be, 
if they established fly-free and mosquito-free 
zones instead. Cleanliness is the best and surest 
control for flies. As regards mosquitoes, they 
can be controlled to a great extent by adopting 
a few simple measures and strictly observing 
them. Larvae should be destroyed by avoiding 
accumulation of water, using kerosene films on 
water where the source of water-supply cannot 
be stopped, and by rearing larvas-eating fish in 
tanks and ponds. Recent researches have shown 
that- the tadpoles of the Indian bull-frog are also 
effective destroyers of mosquito-larvas. 

Though the importance of insects in the dis- 
semination of disease cannot be overestimated, 
it must be held clearly in view that any harm 
done to man by them springs up only secondarily, 
their primary business being the acquisition of 
food from us. The house-fly and blow-flv all 
over the world live in and around human dwell- 
ings, and may in certain circumstances be harm- 
less to man. Such doubtful messmates as a 
blow-fly or blue-bottle may perhaps treat a living 
man as if he were dead. It may casually lay 
eggs in the nostrils of helpless or incompetent • 
human beings, quite like a parasite. Here we 
see how an almost innocent commensalism may 
pave the way for parasitism. Again, an insect that 
can support life on sweet plant juices may take to 
sucking the blood of animals. This is the case 
with mosquitoes. The female Culicidae (Culex) 
are a good example, for when they do not find 
blood they take to their original food, — plant 
juices. Bugs, again, are generally predacious, 
but bed-bugs have adapted themselves as specific 
parasites. Finally, there are parasites like lice 
which are associated with animals of a certain 
kind (mammals). Here the whole organisation 
is xjrofoundly modified in the way of adaptation 
to the particular mode of life they lead. Wings 
are absent, legs are converted into grapnels for 
clinging to liair and the mouth parts form a suc- 
torial tube which can be firmly enclosed in the 
host’s skin. Even the eggs are firmly attached 
to the host’s hair ; and ohe young louse, when it 
leaves the egg is a finished parasite like its 
parents. 

Insects, therefore, should hardly he blamed 
for the maladies they cause in man, since the 
root-cause lies in the specific endoparasitic lethal 
micro-organisms which insects transmit quite 
unintentionally. We, however, do not desire to 
sit in judgment and give a verdict of £ guilty or 
not guilty Our first consideration is the wel- 
fare of mankind, and from this point of view 
insects are intolerable creatures. They are the 
most dangerous of man’s enemies, veritable 
wolves in" sheep’s clothing. £ Our descendants 
of another century will stand in amazement at 
our blind toleration of such a menace to life and 
happiness.’ 
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TTNDER the joint auspices of the Sections of 
^ Geology and Geography, Botany and 
Zoology, a Symposium on “ Wegener’s Theory 
of Continental Drift, with reference to India 
and Adjacent Countries ” was held on 7th 
January, during the recent session of the Indian 
Science Congress at Hyderabad. Mr. W. D. West 
of the Geological Survey of India presided. In 
opening the proceedings, Mr. West gave a brief 
account of the theory" and reviewed the various 
evidences for and against the idea of continental 
drift as conceived by Wegener. He said that 
this was a subject in which several groups of 
scientists were deeply" interested, and the present 
symposium gave them an opportunity to meet 
and discuss this theory on a common platform. 
He then invited Dr. Sahni to open the discussion. 

Prop. B. Sahni ( Lucknow ) said that from 
a broad survey of the late Palaeozoic floras, 
two striking facts emerge : (a) some countries 
with closely allied floras lie on the opposite 
sides of big oceans ; and ( b ) others with very 
different floras lie dovetailed with each other. 
The question to decide was — could we explain 
these facts without the aid of the. drift theory ? 
Regarding* the first point, he said that his 
attempt 10 years ago to compare the southern 
fossil floras from this point of view proved 
abortive, because our knowledge of the floras of 
corresx>ondi ng points on the opposite coasts 
was too* unequal to admit of a fair comparison ; 
and the position to-day is much the same as it 
was ten years ago. Regarding the second point, 
he drew the' attention of the house (with the 
help of maps) to the remarkable case of two 
very distinct floras which now lay very 7 close to 
each other near Assam — the Gigantopteris flora 
of China and Sumatra, and the Glossopteris flora 
of India and Australia. These are two climat- 
ically distinct floras and their present contiguity 
obviously" suggests a movement of these two 
floral provinces towards each other. Thus though 
it is true that we have not yet enough palseo- 
botanical data to prove the drifting apart of 
the different remnants of Gondwanaland, yet 
we at least seem compelled to agree that move- 
ments of large magnitude elsewhere have 
brought into juxta-position continents once 
separated by a wide ocean. We cannot get 
away altogether from the idea of continental 
drift, but the details of Wegener’s theory must 
stand on their merits. 

Dr. S. L. IIora {Calcutta) viewed the theory 
from the evidence afforded by the Indian fresh- 
water fish fauna. With the help of a series of 
lantern slides, he pointed out that the fresh- 
water fauna of India was derived by successive 
waves of migration, consequent upon extensive 
river captures, from east to west. He illustrat- 
ed this with special reference to the Schilbeidse — 
a group whose first appearance is indicated by 
some fossils in the Tertiary deposits of the high- 
lands of Pedang in Sumatra — and pointed out 
that the relationships of these and other genera 
of fishes can only he explained on the assumption 
that their ancestral forms migrated from Indo- 
China, Siam, etc. His studies of the origin and 
geographical distribution of the Indian fresh- 


water fishes negatived the theory of the perma- 
nence of oceans and continents, and indicated 
the existence of a land connection between 
India and Africa. Whether this connection 
was in the form of a land bridge between the two 
continents or the two continents were juxta- 
posed at some remote period but later drifted 
apart, it is very difficult to decide. 

Prof. S. P. Aghartcar ( Calcutta ) referred to 
the Palm o- African Element of the Indian flora, 
which he said must have reached India towards 
the end of the Jurassic and the Cretaceous 
period, when there was a direct land connection 
between Peninsular India and Africa through 
Madagascar. After mentioning* a number of 
genera of this element and noting their present 
distribution, lie was of opinion that these facts 
of observation could be better explained by 
Wegener’s theory of continental drift than by 
any other hypothesis. 

Dr. A. K. Dry {Calcutta) in the course of his 
paper (read by Mr. D. N. Wadia in the absence 
of the author) compared the Jurassic and Creta- 
ceous fossils of a number of areas in India, 
Africa and Madagascar, and doubted the effec- 
tiveness of a land bridge between India and 
Africa to account for the migration of flora and 
terrestrial animals. He pointed out that accord- 
ing to Graham India was joined to the Arabia- 
African continent via. Iran only, throughout 
most of the Palaeozoic time, and during the 
Mesozoic, they were joined in the Trias and 
lower Jurassic" periods. Subsequently they were 
separated, and again joined during the Tertiary. 
During such intervals of land connections, inter- 
migrations of flora and terrestrial animals took 
place by this route only. Those who believe 
in the permanence of land and sea will probably 
agree with Grabau, and discard the necessity of 
interposing a purely hypothetical land connec- 
tion across the Indian Ocean. 

J. D. II. Wiseman and R. B. Seymour- 
8 e weld ( Cambridge ) in their communication 
(read by Dr. S. E. IIora in the absence of the 
authors) gave a brief account, illustrated with 
lantern slides, of the floor of the Arabian Sea 
and the neighbouring areas of the Indian Ocean 
as mapped by them during the recent John 
Murray expedition. The region is traversed by 
several submarine mountain chains of which six 
were described in some detail. There is a re- 
markable similarity between the topography of 
the floor of the Arabian Sea and. the region of 
the great lift- valley in Africa, the one being the 
mirror image of the other. It seems highly 
probable that the floor of the north-western 
part of the Indian Ocean assumed its present- 
form as a result of compression in tertiary 
times. contemporaneous with the Alpine- 
Himalayan folding ; and that subsequently, in 
Pliocene or post-Pliocene times, a tract of land 
occupying this area became faulted down to its 
present depth. There is little or no indication 
that any older continental mass or land isthmus 
such as the hypothetical continent of Gond- 
wanaland or the isthmus of Lemuria, ever exist- 
ed, except in the granitic mass of the Seychelles 
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and perhaps the corresponding granites of 
Sokofcra and the Ivuria Muria Islands. 

Mn. P. Evans (Assam) pointed out that as 
seen from the detailed mapping of the Assam 
tertiaries, there had been a very great contrac- 
tion in that part of the earth’s surface since 
early Pliocene times. The distribution in time 
and space of the conditions which favoured the 
formation of oil, has been held to support a 
theory of continental spreading, but to favour 
Gutenberg’s views rather than Wegener’s. 

Prof. L. Hama Rao (Bangalore) said that in 
discussing the validity of this theory, we must 
focus our attention on the history of the earth 
during the late Palaeozoic and early Mesozoic 
periods, and that any conclusions based entirely 
on Tertiary ^ and post-Tertiary phenomena will 
not be helpful. With reference to the evidence 
in Fndia and adjacent countries, he said that 
our acceptance of Wegener’s theory must largely 
depend on its bearing on the two important 
aspects of the late Palaeozoic geology of Gond- 
w anal and — (a) the distribution of Glossopteris 
flora and (h) the Permo-carboniferous glaciation. 
Prom both these points of view, the theory has 
boon critically examined during recent years 
arid there is a general agreement to reject it. 
The theory raises more problems than it pro- 
poses to solve. The remarkable case of two 
originally very distinct floras (the Glosso'pteris 
flora of India and Australia and the Giganto- 
pteris flora, of China and Sumatra) now seen in 
close juxtaposition and even dovetailed with 
each other, to which Dr. Salmi has drawn 


attention, no doubt suggests a movement of these 
two floral provinces towards each other and thus 
appears to support the general idea of a conti- 
nental drift. But in view of the fact that the 
theory has been tried and found wanting in the 
solution of the more major problems of geologi- 
cal structure, palseo-climates, and former distri- 
bution of fossil floras, it seems doubtful if we 
have still to invoke the aid of this theory for 
explaining this particular occurrence. No other 
explanation may just now be possible, but in 
course of time, a more detailed knowledge of 
these two contrasted floras and a better under- 
standing of the several factors controlling plant 
distribution may some day enable us to discover 
an alternative explanation which will be more 
easily acceptable. 

The President (Mr. W. D. West) in bringing 
the Proceedings to a close said that they had 
spent a most useful afternoon in this discussion 
and thanked the various speakers for their valu- 
able contributions. Whether we ultimately 
accepted or rejected this theory of Continental 
Drift, lie said that there was no doubt that 
within the last 25 years, Wegener’s theory had 
served a most useful purpose in stimulating and 
furthering investigation and research in several 
branches of science, leading to very valuable 
results. Likewise, he said, the discussion they 
had that evening was quite stimulating and 
enabled workers in different fields to understand 
one another better in the solution of a common 
problem. 

L. Rama Rao. 
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T AST year at the Indore session of the Indian 
Science Congress the Sectional Committee of 
Chemistry decided to elicit public opinion regard- 
ing the teaching of Technical Chemistry with 
regard to the following points : — 

( 1 ) Whether it is desirable to standardise 
the teaching of technical chemistry in various 
universities ; 

(2) Whether all duplication of teaching in 
different universities should he avoided ; 

(2) Whether it is desirable to approach 
Government departments and industrialists to 
give facilities to students for practical training 
in the factories and organisations under their 
control. 

A circular letter on the above lines was sent to 
tlu> different universities, provincial directors 
of industries, and prominent industrialists and 
industrial concerns. The replies received were 
quite encouraging and the matter was again 
thoroughly discussed in the Chemistry Section 
of this year’s session of the Indian Science 
Congress at Hyderabad, Deccan. 

Prop. R.B. Forster of Bombay University who 
opened the discussion said that Technology or 
applied science was based on pure science, and 


* Abstract of the discussion on “The Teaching of 
Chemical Technology,” held on Tuesday, Jan. 5, during 
the Indian Science Congress Session, Hyderabad, 1937, 


the latter on a good general education. He 
suggested that more attention be given to the 
study of practical English in the schools and 
tha,t German could, with advantage, be intro- 
duced at an early stage. It was in these two 
languages that the bulk of the chemical literature 
was to be found. A good working knowledge 
of a foreign language was easily acquired by 
the young if taught by the direct method. For 
students who proposed to study science the 
matriculation examination in English should be 
modified so as to test the student’s knowledge 
of the use of the English language rather than 
his knowledge of set hooks. Practical mathe- 
matics should be given a prominent place in the 
school curriculum. 

It is doubtful whether Chemistry and Physics 
should he taught in schools, it depended largely 
whether the school was in a position to maintain 
adequate laboratories and qualified instructors, 
the imparting of book knowledge in science was 
of little value. In this connection he pointed 
out the great difference between Indian and 
European schools. 

The stage at which applied science should he 
taught depended upon whether you wished to 
train, the artisan or the technologist. For the 
training of the technologist, he was in favour of 
an undergraduate course in pure science up to 
the B.Sc. standard and a post-graduate course 
in chemical technology, as this fitted in best with 
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the system of education in India as it exists 
to-day. It also lias the advantage of giving an 
opportunity for promising graduates to equip 
themselves to fill important posts in industry. 
He was not in favour of standardising the under- 
graduate courses on a cast iron basis as they 
would limit the activities of the institution but 
agreed that a certian minimum might be laid 
down. In the colleges more attention should 
be paid to the fundamentals of physics and 
chemistry and also to laboratory technique. 

He suggested that the training in chemical 
technology should be on a broader basis rather 
than for specific industries. 

With regard to technological training, he 
advocated allowing the largest measure of liberty 
in the framing of courses but suggested that 
before embarking on any course in chemical 
technology the institution should consider whether 
it has sufficient funds to carry its project through, 
whether there is a demand for the particular 
course and lastly if it is not duplicating work 
which is already being done at another place. 

Dr. Subrahmanyan pointed out some of the 
difficulties under which teachers in applied 
chemistry were made to work and how difficult 
it was to get their work appreciated by the 
industrialist. 

Dr. Naifc was full of enthusiasm for the 
methods adopted in Germany and Russia in 
furthering the industries and the way in which 
education in technical subjects is carried on in 
those countries. He was very definite in his 
opinion that a stronger impetus should be given 
by Government to get any tangible and successful 
result. 

Dr. K. Venkataraman said that the teaching 
of chemistry must constantly keep in mind its 
application to practical ends. While chemical 
technology has to be built on a sound basis of 
pure chemical knowledge, there is a certain 
danger in teaching technology as a post-graduate 
course. The possibility of recognising no divid- 
ing line between chemistry and chemical techno- 
logy and of taking the two hand in hand must 
therefore be considered. An essential corollary 
to such a programme of teaching is to run the 
practical work as nearly parallel as possible to 
the lectures. A little workshop practice, rudi- 
mentary carpentry and advanced training in 
glass blowing are necessities to a technical 
chemist and might be regarded as desirable 
qualifications in a chemist of any sort. 

Having in view the lacunae in our school and 
undergraduate courses, the teaching of chemical 
technology can only be undertaken if extensive 
equipment is available. A department of 
technology, which sets out to impart advanced 
training in the subject, should include mechanical 
and electrical engineering laboratories and semi- 
scale plant for unit processes with the aid of 
which production on a reasonable scale may be 
demonstrated. Just as no amount of academic 


training can be a substitute for the factory 
apprenticeship which must precede a responsible 
position in industry, an unpaid apprenticeship 
in a factory cannot replace the semi-scale training 
that an adequately equipped University depart- 
ment can provide. An established factory 
works according to its own programme, where 
little chance is likely to be available for experi- 
mentation. Among the many demands met by 
the semi -scale plant may be mentioned: (1) the 
working of the essential plant and engineering 
details of a new process, (2) the preparation of 
a new product in sample batches for distribution 
to the trade, and (3) the improvement of operating 
conditions for a known process. Expenditure 
on buildings should be kept down to a minimum ; 
inexpensive single storey structures with the 
ceiling high enough for the erection of temporary 
balconies for several levels of operation and 
divided into compartments w T ith fire-proof walls 
are to be recommended. 

Dr. Venkataraman wished to emphasise three 
points: (1) the desirability of having a conti- 
nuous course in Chemical Technology of 3 or 4 
years’ duration rather than two consecutive and 
sharply divided courses in pure chemistry and 
chemical technology, (2) the need for semi- 
scale plant, and (3) the unavoiclability, with 
regard to fundamentals, of a certain amount of 
duplication of teaching and equipment in the 
various universities. 

Somewhat conflicting opinions were expressed by 
Drs. P. Neogy, Moudgilr and IT. K. Sen about 
the exact stage at which the teaching in applied 
chemistry should start and what the curriculum 
should be. After some other members had 
taken part in the discussion, the President, 
Prof. J. N. Ray, summarised the present situation 
as follows : — 

It is not possible to enforce an uniform stand- 
ard as no unanimous decision can, at present, be 
arrived at. Therefore the individual univer- 
sities should have complete freedom of action in 
this matter. Some duplication of teaching is 
bound to arise and is unavoidable. The univer- 
sities, however, should specialise in those indus- 
tries which are features of their area. Therefore 
there is need for the interchange of students. 
Several practical difficulties arise which have to 
be very carefully considered. 

The following resolution was unanimously 
adopted : — 

“ That the Executive Committee of the Indian 
Science Congress be requested to approach the 
universities so that they may consider these 
suggestions and that the Executive Committee 
on the advice of Profs. R. B. Forster, K. G. 
Naik and IT. K. Sen be requested to take all 
necessary steps through the Inter-University 
Board so that some tangible work may be 
ac complishe d . ” 

N. C. Chatterjee, 
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j N (his part-, I wish to deal with investigations 
1 made hy myself and by those who worked in 
shiiic eonuertion with me or with my institute. 

I have mentioned on my investigations on the 
<1 h-leet I'ir const ant' of some liquids under high 
pressure. Besides this I have dealt with 
problems in theoretical physics. Thus I have 
treated the problem of count, ini;* the number 
<>t self-vibrations of solids. 1 worked nut a simple 
method for it, which has been accepted by some 
books, as r.//., the well -known Tlu'oreUcal 
{ * hi/ si m of Diemens Schafer. 

1 have also stated an equation of state for 
solids, valid in the case of general deformation. 
My starting point was Debye's investigation, 
who gave an equation of state for uniform com- 
pression of solids, whieh resembles the one used, 
for gases and liquids. I developed the characteris- 
tic temperature of Debye and so the free 
energy, in a series in terms of the deformation 
quantities. So 1 got a, system of equations 
containing the deformation quantities and the 
temperature, thus being an equation of state 
in ease of arbitrary deformation. 

1 have dealt with the theory of the well-known 
effect, of Sagnar with help of the general theory 
of relativity. 

I published several papers and a book in 
Hungarian about- the Corpuscular Theory of 
Mattel-; besides, my leetures delivered at the 
I'niversitv on tin* chief parts of Theoretical 
Dhysies were reproduced in live volumes. 

\s a professor at the Pnivrrsity of Kolozsvar, 
Szeged and now of Budapest, 1 intended to 
excite interest in the modern problems of physics, 
especially in t he theory of relativity, the corpus- 
cular theory and quantum theory, and to stimu- 
late my talented pupils towards similar investi- 
wat ions. 

( was fortunate enough to find some amongst 
t hem, who have done valuable original and 
i independent work. 

One of these, Mr. Bancy.us, now' professor 
at Purdue I’niversity, Bafavette, in the United 
States of America, wrote* his doctor's thesis 
on the theory of relativity. Bn tor on Ba.ney.os 
dealt especially with the* problems of the theory 
«>•’ general relativity and gravity and also with 
problems of quantum-mechanics. At a time, 
when the matrix theory was already known. 
But wave-mechanics not yet. In* hinted at such 
possibilities, of which due notice has been, taken 
in science. In a line paper la* (. peats the Sturk- 
effect in tin* ease of strong electric Molds and 
explains the phenomena, arising from the in- 
sist inct ness of t he spool ral lines. 

Mr. I. Kudur made some in\ cst igations con- 
n-ruing the ( hoory of relativity and tin* qunnturn- 
1 heory and the mechanics of solids. Of these. 
I may mention tin* quant umunoehanical treat- 
ment of tire red si ii ft and tin* statement of a. 
r« Jat ivist ie invariant, form of the wave equa- 
ting of Srhrddinger, which he found .simul- 
taneously with but independently of others 

* ^Kiom a ledum delivered at the Indian Institute of 
Scicn.-r, y, bangalore, on frth January 1937* 
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(Borden, Klein, Selirddi rigor). This equation 
is now only of historical interest, but it was 
a great success at the time. 

The scion tide work of M r. Tibor Nougobauer 
is riiore important and more extensive. 1 1 is 
researches extend to the theory of the optical 
KoiT-effoct, and the dynamics of crystal lattices ; 
especially he clarified the. rob* of polarisation 
in different phenomena, such as tin* increase 
and diminution of refraction. lie dealt with 
the conductivity of the electricity of crystals, 
the Van dor Wants’ force, and dually he calcu- 
lated the constants of some molecules. 

The aim of the investigation concerning the 
Kerr-effect was to explain the electrical Kcrr- 
effect or the electrical double-refraction on 
the basis of quantum-mechanics and to compart* 
it with existing classical quantum-theoretical 
theories. 

Mr. Neugebauer takes into consideration not 
only the alteration of the single levels of energy 
of the molecule under the inthience of the elec- 
tric Molds, but also the change of the distribu- 
tion of the number of molecules belonging to 
certain energy levels. His theory contains as 
particular cases the classical theories, both 
the theory of Voigt based on the Stark-olTect 
and the theory of Bangevin-Born-Kronig based 
on the orientation of the dipoles. lie is able 
to explain, the general character of the pheno- 
menon and the order of magnitude of the effect, 
hut unable to state numerical values. 

One iinporta.nl. lesult of his investigations 
is that in agreement with experience molecules 
of nearly spherical symmetry. a.s carbon tetra- 
chloride ((-(M.j) can product*, a, Kerr-effect which 
in this ea.se arises according to the theory of 
Voigt. lie also investigated the Kerr-effect 
of molecules with axial symmetry and got satis- 
factory results. 

The further scientific research of Mr. Neuge- 
bauer tends principally to explain thoroughly 
and numerically the phenomena, accompany- 
ing molecules and crystal lattices as far as possi- 
ble without- any empirical parameter. This 
kind of research is not so remarkable as the 
qualitative explanation of a whole* district of 
phenomena by moans of a. general conception, 
nevertheless, it is indispensable because the 
limits of a theory can only be found if worked 
out thoroughly and compared with experience 
not only in. general but also in particular. This 
is why such minute calculations are often indis- 
pensable. 

II is investigations about crystal lattices arid 
molecules lead to remarkable results especially 
as he carries them out with tire help of careful 
calculations on the polarisation. So, in a. paper 
published together w'ith Mr. (lorn has, they were 
able to determine the lattice constant of tile- 
potassium chloride (K(-l) with an error of <DM per- 
cent. only, and the lattice-energy with an error 
of l-l per cent. They look into account the 
circumstances, that in the casts of equilibrium 
in the place of a point-like ion the resultant of 
the forces arising from the other ions disappears. 
It does not disappear, however, in. all points of 
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the electron-cloud belonging to the ion ; and 
that renders polarisation possible. To perform 
their calculation they have used the character- 
istic functions (Eigenfunctions) of Hartree and 
the statistical atom model of Thomas and Fermi 
in the form given by Lenz and Jensen. 

In another paper Neugebauer calculates the 
polarisation energy of different kinds of lattices 
of binary crystals. His calculation shows, that 
in the case of highly-symmetrical lattices, as 
of the rock-salt or caesium chloride type, in 
the development of the polarisation-energy into 
• a series in terms of spherical harmonics, 
the first non-vanishing term contains the fourth 
spherical harmonics, in the case of a lattice 
of zinc blende and wurzite-type the third, in 
the case of nickel-arsenide-type the second and 
in the cases of molecular lattices or film -lattices 
the first spherical harmonics. The electronic 
conductivity of the different kinds of lattices 
also varies in connection with the latter. It 
grows with polarisation, reaches a maximum 
at the type of nickel-arsenide and disappears 
again in the molecule-lattices. With the help 
of polarisation he could explain the isosberism 
of Langmuir, according to which crystals, in 
which the two ions have the same number of 
electrons and the same configuration of the 
inner electrons, also have equal lattice-con- 
stants. He explains why isosterism appears 
with the type of zinc blende and wurzite and 
why it disappears with the type of sodium 
chloride. 

Another paper treats the diminution of re- 
fraction in atom- crystals, which phenomenon 
is known only since the extended researches of 
Fajans and Joos ; he explains it also with the 
help of polarisation. 

I have to mention his thorough investigations 
on the molecule of methane, the first polyatomic 
molecule precisely studied. He sueceded in deter- 
mining the distance of the hydrogen and the 
carbon atoms with an error of 2«1 per cent, 
and the energy with an error of 12-5 per cent. 
He in\ estigated. the stability of the model and 
ascertained the frequencies of fundamental 
vibrations in good agreement with experience. 

Pie gave a formula for the Van der Waal s’ 
forces, which is a better approximation than 
the formula used by London and Kirkwood. 

P. Gombas’s- researches are of a similar kind 
to those of Neugebauer. I have already men- 
tioned his paper published with Neugebauer 
about the potassium chloride molecule. They 
used here the statistical atomic model of Lenz 
and Jensen. Gombas applies the same atomic 
model to calculate the diamagnetic suscepti- 
bility of atoms and to evaluate the constants 
of the lithium-bromide crystal. His results 
are in good agreement with experience. 

lie treated very thoroughly the theory of 
metallic linkage especially those of the alkali 
metals which have only one valency- electron 
in each atom. 

He started from a supposition of Herzfeld 
and Bomke, according to which the valency- 
electrons would distribute themselves continu- 
ously over the whole lattice of positive ions 
and the breaking-down of the lattice would be 
only prevented by the zero-point energy of 
the electron cloud ; but this theory did not 
lead to satisfactory numerical values of the 
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lattice-constants. Gombas perfected this theory 
as follows : he took into account beside the 
Coulomb energy of the ion-lattice and the zero- 
point energy of the electron-cloud also the ex- 
change-energy of the latter and the energies 
arising from the penetration of the electron - 
cloud "into the inner levels of the atom and of 
the mutual penetration of the electron-clouds 
of neighbouring atoms. Another energy has 
also to be taken into account according to 
Wigner and Seitz, arising from the mutual 
influence of electrons with anti-parallel spins. 
It is a fine qualitative result of his, that a metallic 
hydrogen crystal cannot exist ; this is a well- 
known fact. He proved an inverse proportion 
between the energy of alkali-crystals and their 
lattice-constant. 

He calculated the lattice-constants, lattice- 
energies and sublimation -heats of potassium , 
rubidium and csesium in agreement with ex- 
perience with an error of 12 %-!(>%. 

He calculated also another type of lattice, 
the lattice of krypton. This is kept together 
by Van der Waals ’ forces. He could calculate 
this with the help of Neugebauer’s formula. 

At last he worked out in connection with 
the theory of Fermi and Thomas a statistical 
perturbation theory with consideration of ex- 
change and without it. That method permits 
the calculation of the electric moment induced 
in an atom by an external electric field. 

L. Tisza treats the vibrational spectra of 
molecules with the help of the theory of groups. 

This is the scientific work performed in my 
Institute. 

III. 

The researches of Hungarian scientists who 
live abroad and are partly citizens of some 
foreign countries form a large and very impor- 
tant part of Hungarian physics. 

I have already mentioned in the first part 
C. Lanczos, now Professor at Purdue University 
in Lafayette, who dealt 'with general relativity, 
quantum-theory and Stark-effect. 

One of our most successful scientists E. Wigner, 
Professor in the University of Princeton, N.J., 
U.S.A., made some fundamental statements 
in theoretical physics including some boundary 
problems in chemistry. II is paper concerning 
the number of terms which do not combine 
with each other was a starting point for many 
important researches and brought about the 
exploitation of the theory of groups. This 
method permits the logical wave- mechanical 
treatment of spectra, which was worked out 
by V. Neumann and Wigner in a series of papers 
published together. The group-theory gives 
mathematical aids for the theory of chemical 
linkage of Heitler and London and allows one 
to determine the character of the terms of a 
di-atomic molecule, if the terms of the atoms 
are known. (Wigner and Witmer.) Now group- 
theory belongs to the standard methods of 
theoretical physics necessary chiefly in subtle 
investigations. Wigner’s book on group-theory 
and spectral lines is one of the best of this kind.. 

Further he dealt with nuclear problems, 
such as the mass-defect of helium, the inter- 
action between neutron and proton, etc. 

He investigated the natural breadth of 
spectral lines by the application of Piracy's light 
theory. 
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Wigner and Jordan published a paper which 
is very important from the point of view of 
general quantum-mechanics because of its new' 
method of quantisation. Here they do not use 
the poly dimensional configuarationspace of 
Schro dinger, but the ordinary three-dimen- 
sional space, introducing w T aves with non-commu- 
tative amplitudes. 

His investigations on proper chemical prob- 
lems are of great interest. In one of his papers, 
published w T ith Polanyi, he gives an explana- 
tion of the velocity of mono-molecular chemical 
reactions. In another paper he treats the para- 
ortholiydrogen reaction under the influence of 
paramagnetic molecules as catalysts. He gives 
a satisfactory explanation of the magnitude 
of the velocity of this reaction and its dependence 
upon the magnetic moment of the catalyst. 

Another prominent scientist in theoretical 
physics and mathematics is J. von Neumann, 
Professor at the Institute for Advanced Study, 
Princeton, N.J. 

His investigations in mathematics extend 
to the theory of sets, geometry, group-theory, 
and the theory of games. I want to call special 
attention to his profound investigations con- 
cerning the theory of linear operators, which 
is not only an indispensable aid in quantum- 
mechanics, but also a very useful help in general 
dynamics. 

He has carried out fundamental investiga- 
tions in the field of quantum-mechanics. I have 
already mentioned that he and Wigner worked 
out the application of group-theory to the theory 
of spectra. 

Further he recognised the idea of the “Reiner 
Fall 55 at the same time, but independently 
of Weyl. This idea is fundamental in quantum- 
mechanical statistics, but is not treated satis- 
factorily in most of the books on physics. 

He published several papers dealing with 
general problems in quantum-mechanics, the 
principal significance of statistics, the second 
law of thermodynamics, the crgodic hypothesis 
in quantum-mechanics, etc. 

His well-known book Mathematische Or und- 
id/ pm der Quantum- mechanik gives a correct 
treatment of the transformation theory without 
the help of the very singular 8 of Dirac, which 
is important from the standpoint of exact mathe- 
matics. 

One of his most important results was that 
he determined the conditions of validity of 
a classical assumption in general dynamics, 
the so-called “ ergodic -hypothesis ” with the 
help of the method of operators.' 

F. Teller, now at the University of Washington, 
worked with remarkable success on the border- 
line of theoretical physics and chemistry. His 
paper about the quantum-mechanical . treat- 
ment of the ionized hydrogen molecule is well 
known. In several papers lie deals with the 
vibrational spectra of polyatomic molecules 
and thq rotational part of the Raman spectrum. 
In an interesting paper he treats the question, 
w’hen and how the elastic frequencies of a long 
chain-like molecule are modified, if we substi- 
tute a radical into it. He gives in the Hand 
mid Jahrbuoh der Chernischen ‘ Physilc in 
two long and clear articles a survey of the elastic 
vibration of molecules and crystal-lattices; 

Now lie deals with nuclear problems. 


A. Wintner, now at the University of Baltimore, 
worked on the theory of matrices and published 
a book on it in German. Further he dealt with 
celestial mechanics and problems of three bodies. 

One of our most prominent scientists is 
Th. v. Karman, formerly Professor at the Poy- 
technicum of Aix-la-Chapelle, now at the Cali- 
fornia Institute of Technology in Pasadena. His 
papers written together with Born on the theory 
of specific heats are w T ell known. They were 
the first to treat the vibrations of a real crystal, 
as vibrations of a lattice ; they did not approach 
it from the point of view of a continuum theory 
as did Debye. 

A very important result of his was the deter- 
mination of the hydro- dynamical resistance of 
a cylinder to a current of liquid or air and the 
thorough treatment of the hydrodynamical 
problems associated with it. The discovery 
of the series of w'hirls has very important con- 
sequences in aero-dynamics. 

Very serious researches are going on in his 
famous institute especially in aero-dynamical 
X>roblems, in which he is a w'ell-known authority. 

E. Orovan, former Assistant at the Techno- 
logical School in Chariot! enburg, obtained some 
good results in the mechanics of solids. He 
showed that it is possible to understand the 
phenomena of plasticity and the great discre- 
pancy between experimental and theoretical 
tensile strength on the basis of Griffith’s theory 
of surface cracks. He brought the phenomena 
of plasticity at high and low temperatures 
into a close connection and showed that they 
are both governed by the same statistical formula 
of Becker. 

Another very distinguished scientist in phy- 
sical chemistry is G. V. Hevesy. He was in 
Budapest, then in Freiburg (Germany), at the 
University ; now 7 he is in Ivopenhagen. His 
experimental investigations in physics and in 
physical chemistry are important. He has 
some valuable results wdiich characterise his 
whole work : 

1 . He and Bronsted were the first to separate 
isotopes. They did it in the case of mercury. 

2. He discovered Hafnium and separated it. 

When the 72nd element of the periodic system 

of elements was not yet know T n, most of the 
scientists thought that it was amongst the rare 
earths. Hevesy found, accordiDg to Bohr’s 
atomic theory, that this element was not homo- 
logous with flie rare earths, but with zirconium 
an element which precedes them with a great 
period of 32 between. He sought it in minerals 
containing zirconium, and actually found it 
there. It was identified by Coster with the help 
of X-rays ; the very subtle chemical separa- 
tion was made by Hevesy himself. 

3. He discovered the radio-activity of Sama- 
rium. Besides the great radio-activity families 
there are two natural radioactive elements : 
potassium and rubidium, both emitting p- rays. 
But samarium emits a-rays of very short range. 

Besides this he has other investigations on 
some physical and chemical subjects performed 
with the aid of radio-active indicators, e.g.. on 
heavy water, ionic conductivity, etc. 

An important and well-known scientist is 
M. Polanyi, formerly in Berlin at the Kaiser- 
Wilkelm Institute, now at. the Victoria Univer- 
sity in Manchester. - His important scientific 
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work lies outside the scope of my work, its 
character being chemistry proper. Therefore, 
without intending to diminish its importance 
I shall characterise it only with a few words. 

Well-known are his investigations on the 
elementary chemical processes, which he investi- 
gated under favourable conditions, for example 
in the state of rarefied gases. He made some 
important researches on the structure of fibri- 
nous matter with X-rays and elaborated suitable 
methods for the study of monocrystalline metals. 
We have mentioned above his investigations 
on the quantum- theoretical treatment of chemi- 
cal processes published together with Wigner. 

W ell-known scientists are the two "Farkas 
brothers: A. Farkas and L. Farkas; the first- 
lives in England, the second in Jerusalem. His 
researches on ortho- and para-hydrogen, on heavy 
water, etc. are well known, also the English 
monograph of A. Farkas on hydrogen. 

L. Szilard, former “ Privatdozent ” at the 
University of Berlin, excited the interest of 
scientists with some important remarks. He 
thoroughly discussed the second law of thermo- 
dynamics from the standpoint of the statis- 
tical theory, and showed that the fluctuation 
phenomena are not in contradiction with the 
phenomenological theory. Szilard was the 
first to observe the disintegration of the Be 9 
nucleus by v radiation. Apart from He, this 
was the first example of photo -disintegration 
in nuclei. He was the forerunner of Fermi, 
observing that different nuclei respond to dif- 
ferent groups of slow neutrons, and he already 
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estimated the energy of the neutron groups 
by the same method which is now generally 
adopted. In a way, he thus laid the experi- 
mental foundation to Bohr’s famous ideas on 
nuclei, expanded last winter. 

Before finishing, I wish to enumerate a few 
scientists, who lived in Hungary, but whose 
work falls outside the proper range of physics, 
but touches parts of this science, e.</. : 

Baron H. Harkanyi, Astronomer, first deter- 
mined the effective temperature of stars with 
the aid of the law of Planck. 

R. Kovesligethy, Astronomer and geophy- 
sicist, reached some fine results in seismology. 1 

E. Cholnoky, Professor of Geography,* first 
called attention to monsoon-like phenomena 
observed in Europe. 

I have mentioned at the beginning, that one 
of the most important technical devices, the 
dynamo-principle, was discovered by A. Jedlik 
long before W. Siemens, but lie could not perceive 
its practical importance. This was not the 
case with electrical transmission of force. Both, 
the idea and the full execution were due to 
Hungarians resulting in the transformer of 
Peri-Blathy-Zippernowsky. 

The Jendrassik-Ganz heavy oil motor worked 
out by G. Jendrassik is one of the best of its 
kind and is well known all over the world. 

I hope this short summary will produce the 
impression that Hungary, notwithstanding her 
bad conditions, works hard and succesfully 
in some parts of science. 
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Contribution to the Theory of Schlicht 
Functions.— Pesch ( <£ Zur Theorie der Schlichcten 
Funktion ” Crelle's Jour., (B), 176 , 61—94.) has 
made interesting contributions towards the 
solution of the coefficient-problem of schlicht 
functions. He has obtained some general theo- 
rems about the variability of the coefficients 
a- 2 , a- A , . . . . a n of a function f{s) — z + ctoz 2 + 
.... a n z n -j- .... schlicht in the unit circle ; 
i.e., he has obtained some results concerning 
the region BjW in a (2 n — 2) — dimensional 
space where BjPO comprises all points (ao,a ; ^. . . . 
a n ) for all schlicht functions. Even with the 
intricate analysis that the author uses only very 
little knowledge can be gathered about B^( w ). 
He has also considered the regions EjFO formed 
by the cC s when they are all real and the corres- 
ponding regions in the case of functions which 
transform the unit circle into star regions. (A 
region is said to form a star region about the 
origin when every line through the origin inter- 
sects the boundary of the region only once.) 

At the outset he proves a theorem about the 
approximation of schlicht functions by means 
of the iteration of functions which transform 
the unit circle into the same with a radial slit 
issuing from a boundary point. (He makes the 
proof dependent on a difficult theorem of 
Lowner.) He shows that by means of this 
theorem some fundamental results such as 
| a 2 I < 2, | a 3 — a 2 2 | < | follow immediately ; 
at the same time he shows that all results can- 


not follow (i.e., such results are not iteration- 
invariant), viz., | « 3 | < 3. After proving some 
general results concerning the coefficient- 
regions he also proves some results concerning 
the coefficients of functions corresponding to 
star regions. One such result is the following : 

If S(z) = s + SoZ- .transforms the unit 

circle into a star region and if 


then 
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He has also obtained a partial differential 
equation satisfied by all functions transforming 
the unit circle into regions with multiple slits 
(the result in the case of a single slit is due to 
Lowner). He has studied in detail the region 
BU 3 ). An interesting, result he obtains in this 
connection is the following : — For every 
Schlicht f(z) — z 4- h 2 z 2 -f h z z 3 + we have 

1 > R jSs Ss 2 <f> (Rj 8.) - 1 where 

Ps = h 2 - &3 and <f>{z) = pLjy [2A (.r) - 1], 

x = A e 1 A 
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The Structure of Boron Hydrides. — In sur- 
veying the present position of our knowledge 
regarding the structure of Boron hydrocarbons 
E. YViberg ( Ber ., 1936, 69, 2816) points out that 
the electron distribution in these hydrocarbons 
is difficult to understand as there are, eg/., in the 
simplest hydrocarbon Bo H G , 12 valency electrons 
although apparently there must be here as many 
bonds as in ethane C 2 H ; . with its It electrons. 
The formula proposed by the author in 1928 
with an ethylenic double bond between the tw r o 
Boron atoms, 4 co- valentl y bound and 2 electro- 

- + 

valently bound hydrogen atoms as in B II II 2 = 

— 4 * 

BHIi -2 fits in best with several physical and chemi- 
cal properties. The stable position of the two 
protons seems to be inside the orbits of the double- 
bond electrons and as only protons can occupy such 
a position when it is attempted to substitute them 
by other atoms or radicals, the molecule splits 
as into BC1 3 , (GH 3 ) 8 , etc. The constitution of the 
— + — •+• — -+• 
corresponding B 4 TT. 10 is given by BHII 2 — BITH 
~ + — + 

— BIIH •— BHIIo. The acid character of these 
compounds, as exhibited by the formation of 
ammonium salts, can also be represented by the 
simpler formula (B 2 H. i H 2 ) and (B 4 H<j) .1 1 4 . Their 
unsaturation is shown by the formation of addition 
compounds with alkali metals. Other evidences 
in support of the unsaturated poly-basic acid 
character are provided by dipole moment, ultra- 
violet absorption, and magnetic measurements. 

M. A. Or. 


The Potash-Soda Felspars.— The results of 
investigations of the optical properties and chemi- 
cal composition of 26 potash-soda felspars, have 
been reported in a paper by Dr. Edmondson 
Spencer, read at a recent meeting of the Minera- 
logical Society, London. In the orthoclase-micro- 
perthites there is almost linear relation between 
specific gravity and optical properties ar.d Ab- 
content. Specimens were heated (a) to near 
melting for a short period, and (6) for several 
days at 1075° C. Refractive indices decrease on 
heating between 400° and 850° C., and cl also 
decreases. Heating to 1120° produces little 
further change. Very slow cooling from 800° to 
350° restores the schiller and the lost refractive 
index and sp. gr. It appears that perthite can 
be dissolved and re-precipitated more readily 
than has been thought possible. 

A structural explanation of the formation 
of perthite lamella) is offered. 

A new equilibrium diagram for temperatures 
down to 800° C. is given. It is argued therefrom 
that residual granite magma at about 800° in 
presence of much water and free silica splits 
gradually into a soda-rich and a potash-rich 
fraction. The occurrence of potash -felspar 
crystals in xenoliths, the origin of the microcline 
of pegmatites, of ‘ vein ’ perthite, and of quartz- 
microcline intergrowths are other points dis- 
cussed. 


The Nitrogen Supply of Rice Soils.— Tn 

the Indian Journal of Agricultural Scie?ice 
(6, Part VI) P. K. De draws attention to the 
fact that in Bengal and in Burma rice is being 
grown for centuries year after year on the same 


land without the addition of any fertiliser and 
attempts to answer the question as to where 
the crop gets its supply of nitrogen from. Two 
possibilities are suggested, viz., that rice may 
be capable of assimilating elementary nitrogen 
like the legumes or that nitrogen fixation may 
take place in the water-logged "soil sufficient to 
make up for the quantity removed by the crop and 
lost otherwise. The second possibility has been 
studied by him amd the conclusion is reached 
that such fixation does take place in water-logged 
condition and under sunlight. Increases of nitro- 
gen from less than 1 per cent, up to as much as 
33 per cent, over the initial quantities were ob- 
served. Soils with a high pH value were found 
to be more active than others and even these 
latter became active with the addition of lime. 
The agency for sucli fixation is tentatively put- 
down as algal growth, either by itself or with the 
help of bacteria. 


The Arrowing of Sugarcane. — The subject 
of the arrowing or flowering sugarcane in its 
important agricultural aspects lias been compre- 
hensively studied and the results of several years’ 
work brought together by K. Krishnamurthi 
Rao and K. V. Gopala Iyer {Agric. and live- 
stock in India , 6, Part V). The conclusions 
may be summarised as follows : — Arrowing is 
no indication of maturity ; on the other hand, 
the juice of arrowed canes continues to improve 
for a long period after the arrowing ; increase 
in sucrose content aud purity is noticed till two 
to three months after full arrowing and to an 
extent of three to four per cent, in sucrose and 
five to eight per cent, in purity. Arrowing stops 
further growth of the cane almost entirely, and 
greatly takes away therefore from the tonnage 
that may be expected from canes which continue 
to grow without arrowing, two or three months 
after arrowing the weight of the arrowed canes 
to the weight of non-arrowed cane is as 1 : 1 4 or 
2. By this time the sucrose content of the non- 
arrowed cane becomes equal to that of arrowed 
canes. Calculated in total sugar values, the maxi- 
mum available sugar in one hundred lbs. of arrowed 
and non-arrowed canes of P. O. ,T. 287S variety 
was 22*88 lbs. and 34 HO lbs. respectively ; other 
varieties also showed similar differences. If 
these figures are calculated on the acre basis, 
the magnitude of the loss due to arrowing will 
be found to be astonishingly large. 


Seedling Canes in Bihar.— The possibility 
of breeding sugarcane varieties in. Upper India 
which has for long been doubted has now been 
demonstrated by the successful work in this 
direction carried out in Bihar by K. L. Khanna, 
of which an account appears in Agriculture and 
Livestock in India (7, Part I). Although the 
fertility of the flowers and seed-setting have 
been erratic under field conditions uniformly 
good results have been obtained under conditions 
of controlled temperature and humidity : and a 
large number of seedlings from different seifs and 
crosses have been raised to maturity during the 
past three seasons. The following observations 
made in the course of the work will be found in- 
teresting: — Sugarcane seed, thoroughly dried and 
kept without any preservative, remained viable 
for over seven months and they lost viability 
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only during the rains. Instances of sugarcane 
seed keeping viable for over two months after 
being sown in the open were a 1 so observed. 
Seeds from different varieties and combinations 
differed in their vitality and viability, the stronger 
pollinating parents being found to produce seeds 
which kept viable over longer periods. For 
germination of sugarcane seeds in Petrie dishes 
acidified distilled water was found to afford 
protection against fungus attacks and also to 
produce better germination. The flowering of 
canes has been both induced and hastened by 
growing them in special soils and by injecting 
into the canes at different stages of growth 
certain chemicals such as mercuric chloride and 
ferrous sulphate in doses of varying concent- 
rations. Several useful cultural hints as well a 
data regarding the flowering, pollination and 
fertilisation in cane are described in detail. 


Deep-focus Earthquakes and their Geo- 
logical Significance. — Such of the geologists who 
suspected the existence of deep-focus earth- 
quakes will read with interest the contribution 
of Leith and Sharp ( Journal of Geology, 
44, No. 8) on this subject, and would probably 
like to revise some of the old and untenable 
dictums of seismology. The authors have given 
numerous examples of deep-focus earthquakes, 
referred to by Wadati near Japan, where some 
of the earthquakes are believed to have taken 
their origin from 700 km. and downwards. 
From these and other examples, Leith and 
Sharp estimate that nearly 10 per cent, of the 
earthquakes originate at great depths. They 
have further examined the conditions of tempe- 
rature, viscosity, rigidity and strength in rela- 
tion to the behaviour of the materials at such 
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great depths. Incidentally, discussing the geo- 
logical significance of such earthquakes, they 
have questioned the very existence of the asthe- 
nosphere or the zone of flow. Their conclu- 
sions are of great importance, and are likely to 
modify the present views on crustal mechanics 
in general and isostasy in particular. The paper 
is well illustrated with numerous figures, maps 
and charts. 


Sexual Periodicity. — In an admirable 
Croonian lecture, F. H. A. Marshall {Phil. 'Trans. 
Roy. Soc. Lond., (B), 1930, 539) describes the 
sexual periodicity and the causes which deter- 
mine it. An alternation of active and quiescent 
periods induces an internal rhythm of reproduc- 
tion. The secretion of hormones which act 
upon the accessory organs and sexual charac- 
ters is correlated with this rhythm. In the 
absence of pregnancy, the successive repetition 
of the follicular fiestrous) and luteal phases is 
controlled by the mutual interaction of the 
pituitary and the ovary. Generally it may he 
said that in all higher animals sexual periodi- 
city, while conditioned by environment, is regu- 
lated in its successive phases by the combined 
integrative action of the nervous and endocrine 
systems. “ The primary periodicity is a func- 
tion of the gonad the anterior pituitary acting 
as a regulator, and the internal rhythm is adjust- 
ed to the environment by the latter acting on 
the pituitary, partly or entirely, through the 
intermediation of the nervous system. The 
further fact, however, must not be overlooked, 
namely, that in the absence of the anterior 
pituitary the functions of the gonad fail, so that 
the pituitary in common with the other endo- 
crine organs, conditions the metabolic processes 
which are essential for reproduction ”. 


SCIENCE NOTES. 


Recent Geological Changes in Northern 
India. — In the course of an extension lecture re- 
cently delivered under the auspices of the Faculty 
of Sciences, Lucknow University, Mr. D. N. VVadia 
dealt with the recent geological changes in 
Northern India and their effect upon the drainage 
of the Indo-Gangetic basin. At the very outset, 
he pointed out that the earth has no claim to be 
called a ferra-finny. as the earth’s crust possesses 
no real stability. The surface features of this 
crust, the distribution of sea a.nd land, continents, 
mountains, rivers, lakes are subject to constant 
and ceaseless change and every geological age 
comes to possess its own geographical features. 
The changes that have taken place in India since 
the last geological age the Pleistocene, have been 
of great magnitude and importance. He then 
gave a brief account of the changes in each of 
the three great natural physical divisions of India, 
the Peninsula of Deccan, the Indo-Gangetic 
plains and the Himalayas. In the latter part 
of his address, he referred to the recent drainage 
changes in Northern India. During a very late 
geological epoch a great river flowed from Assam 
to the Punjab and Kohat, thence turning south- 
ward flowed towards the Arabian Sea. The 
course of this ancient river — the Indo-Brahm 


of Sir Edwin Pascoe— is revealed to us to-day by 
the alluvial deposits it laid down along its valley. 
A differential elevation taking place near the 
Potwar Region of east Punjab at the end of the 
middle Pleistocene, severed this Indo-Brahm 
River into two portions — the upper half taking an 
easterly course into the Bay of Bengal forming the 
present Ganges and the lower half which conti- 
nued to follow the north-westerly and then 
southerly course towards the Arabian Sea, forming 
the present Indus. The River Jumna was at 
first an affluent of the. Indus with a. westerly 
course ; and later, a tributary of the Ganges 
captured this stream and drained it eastward. 
In conclusion, he detailed the various evidences 
of recent geological changes in the Himalayas 
indicating that these mountains have been elevated 
several thousand feet since the Pleistocene. 

*!' * * 

Royal Asiatic Society of Bengal. — The 
Annual Meeting of the Society was held on the 
15th February. 

The *Rt. Hon’ble Sir John Anderson, p.c., 
G.c.B., g.c.i.e., jvt.a., B.sc., ll.d., presided. 

The following were elected Fellows : — Dr. 
K. N. Bahl, Mr. K. N. Dikshit, Dr. N. N. Law, 
and Dr. J. N. Mukherjee. - 
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The following were elected officers and members 
of Council for 1937: — President: II. E. The Rt. 
Hon’ble Sir John Anderson ; Vice-Presideyiis : 
Itai Sir Upendra Nath Brahmachari, Bahadur, 
A. M. Heron, Percy Brown, Lt.-Coh N. Bar well; 
General Secretary : John Van Manen ; Treasurer: 
S. L. Hora ; Phylological Secretary : S. K. 
Ohatterji ; Joint Phylological Secretary : Shamsu’l 
Ulama Mawlave M. Hidayat Hosain, Khan 
Bahadur ; Natural History Secretaries : Biology : 
Baini Prashad, Physical Sci tve : J. N. 

Mukherjee ; Anthropological Secretary: Rao 
Bahadur Ramaprasad Chanda ; Medical 
Secretary : Brevet-Col. R. N. Choptra ; Library 
Secretary : M. Mahfuz I laq ; Other Members 
cf the Council: C. C. Calder, N. G. Majumdar, 
K. C. Mahendra, The Hon’ble Mr. Justice John 
Lort- Williams, B. S. Guha and W. D. West. 

The Government of India have agreed to tlie 
permanent loan to the Society of a large collec- 
tion of 12,000 Sanskrit manuscripts, hitherto 
preserved by the Archaeological Section, Indian 
Mu seum , Calcutta*, 

The following exhibits were displayed at the 
annual meeting of the Society : — Illustrated Old 
Indian Manuscripts and manuscript covers, 
(2) Wooden effigies of the red kaffirs of the 
Hindukush mountains, (3) Painted pottery from 
Nal, Baluchistan (c. 3000 B.C.), (4) The ferro- 
alloys, (5) Series of specimens and diagrams 
illustrating the evolution of cephalopoda, ((5) 
Specimens and photographs of the oldest fossils 
from India, (71 Micro-structures of fossils, (S) 
Cast of the skulls of fossil man, (9) The Society’s 
publications of 1930 and (10) Some recent pub- 
lications by members of the Society. 

The Rt. Mcn’ble Sir John Anderson delivered 
the Presidential Address on “ A Study of the 
Conception of Power in the Social Organism ” 
comprising “ a few reflections which attempt 
to bring the conclusions of the biologist into 
relation with the conclusions — still inchoate — of 
the student of the social and political organisation, 
of mankind ”. “ Power is a concept common to 

biological, philosophical and political studies.” 
The address concerned itself with the attitude of 
man towards power, rather than power itself : 
‘'what have men conceived its nature to be ? Is 
there traceable in those various conceptions any 
development camparable to the development in 
the physiol organism that is known to the bio- 
logist as evolution ? If there is any such develop- 
ment is it progressive — does it point to an ultimate 
conclusion — can we compare the attitude towards 
power or authority of different men at different 
times and say that this or that attitude is an 
index of a higher development in the social 
organism than some other attitude ? If so, can 
we trace anything like an ordered evolution in 
the social and political development of mankind 
and. can we forecast its direction ?” 

* * SJS 

Irrigation Research in the Punjab. — The 
Report of the Punjab Irrigation * Institute 
for the year ending April 1936, which has been 
recently published gives a brief account of the 
research work that has been carried out in the 
various sections of the Institute bearing on the 
many important phases of irrigation engineering, 
and of farming in the canal-irrigated tracts in- 
cluding the reclamation of alkaline soils. Among 
much that is of local interest and application to 


the canal-irrigated tracts of the Punjab, a good 
many problems investigated are of fundamental 
importance and may be found applicable over 
large areas outside the tract also. Of much 
general interest is the study of the nature and. 
modes of formation of kankar nodules, which 
under Punjab conditions is to be looked upon 
as a natural process of soil, improvement in which 
the replaceable sodium in the upper or root range 
zone of alkaline soils tends to be replaced by 
calcium. The seepage losses through channel 
beds has been successfully prevented by making 
the beds impermeable by the application of 
sodium carbonate, a result usually sought to be 
attained by lining the beds with suitable 
material, if developed on a really large held 
scale it is obvious that this recommendation 
should be of far-reaching importance. Some encour- 
aging results of small-scale experiments on the 
reclamation of alkaline soils by electrodialysis 
are described, the economics of which awaits to 
be studied. Considerable work in the chemical 
section has also related to the standardisation of 
methods for the estimation of various soil con- 
stituents such as exchangeable lime, sodium and 
potassium and available phosphates. 

Research work with a view to improving the 
efficiency of weirs, dams and other irrigation 
works has been continued chiefly through 
the study of working models. A very notable 
result attained is one relating to theMaraia Weir, a 
large pre-War structure one mile in length, defects 
in which were located and substantial recon- 
struction carried out avoiding thereby a probable 
collapse of a serious and costly nature. 

The work on the reclamation of alkaline land 
has been continued, on the same lines and it is 
interesting to notice that the improvement has 
been so marked that the yields of rice from re- 
claimed areas have been consistent and very 
much higher than these obtained on even good 
land ordinarily under cultivation. A somewhat 
interesting attempt to correlate the nature 
of tree growth with the composition and 
other characteristics of the soil and to see how 
far this can be taken as indicating the value of 
these soils has also been made and some tentati ve 
conclusions drawn. 

A good deal of advisory work in regard to irriga- 
tion works and water-supply projects for both 
governments and private parties has also formed 
part of the activities of the Institute. The year’s 
work in fact bears ample testimony to its useful- 
ness as a scientific institution in matters of great 
practical importance in irrigation and agriculture. 

Archaeological Survey of India. — The con- 
solidated annual report of the Survey, chronicling 
the activities of four years ending March 1934, 
has recently been issued. 

Among the important finds made at the 
excavations at Mohenjodaro in Sind which were 
continued up to the end of 1931, are, a linear 
measure with regular markings which shows 
that the decimal system was known and used 
in India in about 2700 B.C. ; a clay seal depict- 
ing a complicated legendary scene of tree worship 
and a drawing of great interest portraying a 
river boat. Excavations at Harappa, in the 
Punjab, have resulted in the discovery of a 
number of skeletal remains and pottery, jars 
with skulls and human bones. Another discovery 
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is a portion of the city which can justly be de- 
scribed as workmen’s quarters. 

The excavation of the lofty temple and magni- 
ficent monastery at Paharpur which started in 
1923, was recently completed. The monastery 
measures 922' X 919' and contains 200 cubicles for 
monks, arranged round a vast courtyard with 
an imposing 4 -terraced temple in the middle 
and various other structures at other points 
ranging in date from the 5th to the 1 1th century 
A.D. The structural complex at Paharpur is 
one of the most gigantic establishments ever 
found in this country. 

The report deals with the discovery of Buddhis- 
tic and Brahmanistic wall paintings in Burma 
by Maung My a. Details are also given of volu- 
minous epigraphical works. Besides excavations 
and discoveries, extensive conservation work 
was also carried out by the Department. The 
number of monuments repaired run into hundreds 
of which two outstanding instances are the work 
carried out at the ancient Buddhist monastic 
school of Nalanda, and that at the famous 

Buddhist site Rajgir. 

* :|: * 

Indian Central Cotton Committee. — The 34th 
meeting of the Indian Central Cotton Comittee 
was held on the 2nd and 3rd March, at its head- 
quarters in Bombay and was presided over by 
Sir Bryce Burt, the President of the Committee. 

According to a press communique issued by 
the Secretary of the Central- Cotton Committee, 
the subjects examined by the Agricultural Re- 
search Sub-Committee are : the proposed scheme 
for the extension of 4 Jarila ’ cotton in Ivhandesh 
in place of Banilla; the deputation, recommended 
by the Sind Provincial Cotton Committee of an 
agricultural officer abroad to study the cultiva- 
tion, ginning and marketing of American and other 
long-staple cottons ; the review of the Final Report 
on the Hyderabad Cotton Scheme and the Pro- 
gress Report on the Punjab Physiological (Cotton 
Failure Research) Scheme ; the consideration of 
the proposed extension of the Punjab Pink and 
Spotted Boll -worm scheme and the Sind Physio- 
logical scheme and the new research schemes 
for cotton jassid investigation in the Punjab and 
the improvement of Mungari cotton in the Madras 
Presidency. 

The proposal for the establishment of closer 
contact between mills and the Technological 
Laboratories and the scheme of work on ginning 
problems were examined by the Technological 
Research Sub-Committee. 

The meeting also considered subjects relating 
to the improvement of cotton forecasts and the 
finding of wider markets for Indian cotton. 

The first conference of scientific research workers 
on cotton in India was held on the 4th, 5th and 
fith March, at Bombay, Sir Bryce Burt presiding. 
In the course of his remarks Sir Bryce said, “ The 
Indian Central Cotton Committee has felt for 
some time past that there should be an opportunity 
for the discussion of purely scientific and technical 
matters in an atmosphere free from those adminis- 
trative and financial considerations which are 
always in our minds at the Central Cotton Com- 
mittee meetings. It is obvious that the many 
technical and scientific questions connected with 
cotton improvement should from time to time 
be discussed in a purely objective manner and 
from the scientific aspect. This meeting also 
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gives us an opportunity of bringing together 
many of the junior cotton research workers who 
would otherwise have no opportunity of meeting 
each other.” 

The programme included reading of scientific 
papers, discussions on pests and diseases of 
cotton, and cotton technology. A. visit was 
arranged for the Technological." Laboratory at 
Matunga. 

An Ornithological Expedition led and 1 
financed by Col. Richard Meinertzhagen, D.S.O., 1 

M.B.O.U., the eminent British' Ornithologist ! 

of international repute and a specialist in Mallo- \ 
phaga, has been recently organised. Collections ; 
of birds are being made in various types of country 
in India, especially with a view to Mallophaga 
studies. After working at the Mulug camp in 
Hyderabad the expeditioners proceed to Bharat - 
pur where some of the resident ducks and also 
the sandgrouse for Mallophaga studies, will 
be collected. Later, collections will be made 
around Khatmandu in Nepal and on the Manchar 
Lake in Sind. In early April the expedition 
will reach Kabul. The Afghan Government 
have extended permission and facilities for the 
expedition to enter and move about the country 
for their work. The principal object will be the 
collection of birds and the study of their ecology; 
they will also make botanical and entomological 
collections and also collect small mammals. 

The expedition will be in the field in Afghanistan 
from April to October. Col. Meinertzhagen has 
offered to take with the Expedition, Prof. Birbal 
Salmi, F.R.S., an experienced palaeobotanist ; it is 
anticipated that the study of paheobotanical 
material which will be coilectecl there, would 
throw some light on Wegener’s Theory of Con- 
tinental Drift. 

The Expedition consists of Col. K. Meinert- 
zhagen, Mr. Salim Ali and two experienced skinners 
of birds and mammals and insect collectors. 

* d£ j): 

Handbook on Timbers. — (His Majesty’s Sta- 
tionery Office, 1937. Price la. Sd.) A wealth of con- 
cise information on the properties and uses of some 
30 species of timber grown in the United Kingdom 
is placed at the disposal of timber users and 
growers in this new Handbook of the Forest 
Products Research Laboratory. 

The information results in part from a series 
of prolonged investigations undertaken by the 
Laboratory, and it amplifies and brings up to 
date the previous publication The Uses of 
Home-Grown Timbers issued in 1927. 

* * * 

We congratulate Prof. S. 0. Dhar, D.Sc. 

(Cal. A. Edin.), Head of the Department of 
Mathematics, College of Science, Nagpur, on his 
being elected as the Fellow of the Royal Society 
of Edinburgh. We wish him all success in life. 

* •-!= * 

New Laboratory for Applied Research. — At 

a cost of approximately $4 0,000, Bausch <te Lomb, 
Rochester, N . Y., have opened a new Laboratory 
for applied research, consisting of a series of 
Labortaory units devoted to research in the 
fields of metallurgy, experimental electro-plating, 
spectroscopy, photomicrography, and physical 
testing. A well-stocked library and a consult- 
ing room add to the facilities of the research | 

staff. I 
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Real advance lias been made, according to 
Mr. Theodore JB. Drescher, Director of the new 
Laboratory, in the perfection of cements for 
optical purposes ; in the study of abrasives and 
polishing materials for optical glass : and in the 
investigation of the chemical and physical re- 
actions on glass surfaces, induced by industrial 
gases, corrosive atmospheres and other atmo- 
spheric conditions. Further studies on these and 
many other subjects are planned. 

One of the most interesting units is that in 
which Dr. .Tames E. Wilson and his assistant, 
Vernon Patterson, are engaged in applying metal- 
lurgical equipment to the study of the structure 
of the steels and alloys used in ind ustry . Physical 
tests are employed to check the quality and 
adaptability of materials. 

Closely allied with this department is the 
laboratory for spectrographic analysis. In 
addition to testing spectrographic equipment 
built for laboratories in the United States, the 
application of spectroscopy to industrial problems, 
particularly in the field oi; metallurgy and ceramics 
has been recognised as an indispensable require- 
ment. 

One of the most interesting and valuable dev- 
elopments of the chemical laboratory has been 
in connection with a new transparent resin for 
use in protective glasses. The refinement of 
this commercial material for optical requirements 
has been an outstanding achievement. Sheets 
of this transparent substance have shown a light 
transmission efficiency of 90 per cent. The 
product has been found to have qualities superior 
to any materials available in the past as a laminat- 
ing medium for lenses. 

* * * 

Announcements. 

University of Madras. — “ The Ramanujam 
Memorial Prize ” of the value of Rs. 500 will be 
awarded for the best essay or thesis written on 
any branch of Mathematics, embodying the re- 
sult of the personal investigations of the author 
and containing clear evidence of independent 
and original research. The prize is open to all 
persons bom or domiciled in India. Intending 
competitors should forward their essays or tiioses 
so as to reach the Registrar not later than 1st 
December 1937. 

All essays or theses for the above prize 
should be sent by Registrared Post addressed to 
the Registrar, University of Madras, University 
'Buildings, Chepauk, Madras. 

* * * 

Certificate Course in Laboratory Arts . — The 
University of Madras has organised a Certificate 
Course in Laboratory Arts, to be conducted 
from the 15th April to 1st June, at the Physics 
Department, Presidency College, Madras, under 
the direction of Dr. H. Parameswaran, Professor of 
Physics. This course is meant specially for the 
benefit of the science staff in. colleges such as Assis- 
tant Professors, Lecturers and Demonstrators. 

The syllabus for the course comprises of lectures 
every morning from 10 to 11 on the laboratory 
arts of glass blowing, elementary machine drawing 
and blue print reading and practical work on 
metal, wood and glass as find applications in 
several laboratory instruments. Repair and 
maintanance of scientific apparatus, photogra- 
phy, silvering, vacuum work, electrical repairs 


and testing, laboratory organisation and accounts 
will also be taught in the course. 

* * * 

International Geological Congress — 17fch 
Session, Moscow, 1937. — The Organization Com- 
mittee has notified that (a) All excursions before 
the Session of Congress will start on July 1st, 
1937 from Moscow and only the Northern ex- 
cursion will start from Leningrad. (6) All mem- 
bers of the Congress are expected to assemble 
in Moscow on July 20th ; on that day arrangements 
will be made for a tour of inspection of the city 
of Moscow and in the evening the delegates 
of the Congress will be invited to an informal 
friendly meeting. The opening plenary meeting 
of the XVII Session of Congress will be held, 
on July 21st. Duration of Session — 10 days, of 
which the delegates of the Congress will be in- 
vited to spend 2 days in Leningrad. The Session 
of the Congress will close on July 29th. (c) On 

July 30th, all after-session-excursions will 
start ; each excursion will last for 40 days, ex- 
cept the excursion to Nova Zembla, which will 
take 23 days, the excursion to Ural, 22 days 
and the excursion to places near Moscow, 3 days. 
(d) Before and after the Session of the Congress two 
special excursions will be arranged for members 
of the families of the delegates, these excursions 
will last 19 and 40 days respectively. 

* * * 

We acknowledge with thanks receipt of the 
following : — 

“ Journal of Agricultural Research,” Vol. 53, 
Nos. 9 and 10. 

“Agricultural Gazette of New South Wales,” 
Vol. 48, No. 1. 

“Monthly Bulletin of Agricultural Science 
and Practice,” Vol. 27, No. 12, December 193 6. 

“Journal of Agriculture and Livestocks in 
India,” Vol. 7 No. 1, January 3 937. 

“The Philippine Agriculturist,” Vol. 25, No. 9. 

“Journal of the IToval Society- of Arts,” Vol. 84, 
Nos. 4392-4395. 

“Biochemical Journal,” Vol. 31 , No. 1, Jan. 1937. 

“Chemical Age,” Vol. 36, Nos. 917-920. 

“Journal of Chemical Physics,” Vol. 5, No. 2. 

“Journal of the Indian Chemical Society,” 
Vol. 13, Nos. 11-12. 

“Berichte der Deutschen Chemischen Gessell- 
schaft,” Vol. 70, No. 2. 

“Journal de Chemic Physique,” Vol. 34, No. 1. 

“Experiment Station Record,” Vol. 70. No. 1. 

“ Transactions of the Faraday Society,” Vol. 33, 
Part II, February 1937. 

“Forschungen und Fortschritte,” Vol. 13, 4—5. 

“Calcutta Medical Journal,” Vol. 32, No. 2. 

“Medico -Surgical Suggestions,” Vol. 0, 1-2. 

“Mathematics Student,” Vol. 4, No. 3. 

“Review 7 of Applied Mycology,” Vol. 16, Part 1. 

“Journal of the Bombay Natural History 
Society,” Vol. 39, No. 2. 

“Nature,” Vol. 139, Nos. 3508-3511. 

“Journal of Nutrition,” Vol. 13, No. 1. 

“Research and Progress,” Vol. 3, No. 1. 

“Journal of Research, National Bureau of 
Standards,” Vol. 17, Nos. 1 and 2. 

“Lingnan Science Journal,” Vol. 16, No. 1. 

“Scientific American,” Vol. 156, No. 2. 

Government of India Publications : — 

“Indian Trade Journal,” Vol. 133, 1599-1602. 

“ Bnlletin of Indian Industrial Research,” 5. 
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Indian Academy of Sciences: 

February 1937. SECTION A. — M. A. Walt 
and M. 0. Tummin Katti : Chemical Examination 
of the Constituents of ri ydrocotyle asiatica. — Part I. 
G. S. IvASBEKAR and A. R. Normand: Reaction bet- 
ween Nitric Acid and Tin in Presence of Catalysts— 
Part I . — The retarding effect of reagents like 
FeS0 4 , NaN0 2 , etc., and the accelerating effect 
of others like fI 2 S0 4 and TiCl 3 are studied. 
A. Bai ankeswara Rao : Maxwell Effect in Some 
Organic Liquids. — The experimental results of 
Sadron are re-cliecked against a corrected formula 
of Raman and Krishnan, and it is concluded 
that there is a general agreement excepting where 
complications due to association arise. 
K. Subba Ramaiah : Studies in Colloid Optics — /. 
Scattering of Light by Protein Solutions. — Simul- 
taneous measurements have been made of the 
depolarisation — with incident beam unpolarised, 
horizontally iiolarised and vertically polarised — 
and the intensity of light scattered by solutions of 
gelatin, casein and albumin, at various pH values. 
It is found that the intensity is a maximum and 
the depolarisation minimum at the iso-electric 
point. K. Subba Ramaiah : Studies in Colloid 
Optics— JI. Scattering of Light by Silica Acid- 
Sols and Gels. — There is a continuous fall of pj L 
with time during gel formation indicating a 
continous growth in micellar size, even after 
gel formation is comlpete. p v and p u both pass 
through a minimum in slow setting and rapid 
setting systems, the minimum value being ex- 
tremely small in. the former case. N. Jaya- 
eaman : The Mineralogy and Chemical Composi- 
tion of Garnets from the Schist-Complex of Nellore . — 
The variation in colour and other physical pro- 
perties in the specimens are traceable to inclu- 
sions of quartz and ilmenite. Acicular inclusions 
of sillimamte have also been observed. V. 
Seetharaman : Differential Invariants for Path 
Spaces of Order 2. P. Niuakantan : X-Ray 
Studies of Wood. Lignin, and W ood- Cellulose . — • 
Proceeding from the most compact towards the 
least compact layer in the annual ring of teakwood 
there is a progressive disorientation of micelles in 
the fibre. Wood-structure near the region of knots 
and structural differences along tangential 
and radial directions hae also been investigated. 
R. Ananthakrishn AN : The Raman Spectra 
of Crystal Powders. III. — Exchange Reactions : 
Nff+Cl and D>0.— The cotnplete Raman spectrum 
of ND 4 C1 is reported and compared with that 
of NH 4 C1. There is no evidence for HDO 
in the spectrum of water recovered from the 
exchange reaction photographed directly or 
as water of crystallisation in strontium chloride. 


M. A. Govinda Rau and N. Ananthanara- 
yanan : The Dipole Moment and Structure of 
Some Cyclic Anhydrides : Phthalic , Succinic and 
Citraconic Anhydrides . — The moments are inter- 
preted as due to a strong resonance structure 
which reverses the normal direction of moment 
to be expected from, vectorial addition. 

February 1 937.— SECTION B.— Makund 
Behari Lae : Studies on the Tremotode Parasites 
of Birds . — A critical survey of factors governing 
the classification of avian tremotodes with a 
view to remove, as far as possible, the existing 
confusion regarding the merits of different charac- 
ters. S. A. Akhtar : Chabertia Rishati N.Sp. 
A New Nematode Parasite of Camd. M. K. 
Subramaniam : An Analysis of Certain Critici- 
sms against the E. vista nee of the Golgi Apparatus . — 
A critical review of the literature on the morpho- 
logical characters of Golgi Apparatus. A. C. 
Jo shi : Contributions to the embryology of the 
M en isperm acece. — I . Cocculus villosus DC. The 
structure and development of the Gynoecium, 
ovule and embryosac of Cocculus vdlosus DO. 
has been reported. K. R. ITarshey : On Two 
New Trematodes of the Genus Opegaster Ozaki, 
with a Systematic D iscussion on the Families Opecoe- 
lidse Ozaki, 1925 and Coitocaecidae Ozaki , 192S. 
An amendation to the definition of the sub-family 
Opec eline is provided, and a key to the genera 
of the sub-family Opecoelince is given. N. Kesava 
Panikkar : The Morphology and Systematic Re- 
lationship of a New Pol ocerovlarian from limckish- 
Waier near Madras , together with an Account of 
its Asexual Reproduction. 

Indian Chemical Society: 

November 1936. — Mata Prasad and Jag dish 
Sh anker : X-Ray Investigation of the Crystals 
of o-Nitrodiphenylamivie. Sltbodh Gobinda 
Chaudhury and' Jyotirmoy Sen-Gupta : On 
the Relation between peptisation of a. Precipitate 
and. its Electro kbielic potential . S. S. Brat nag Ar, 
A. N. Kapur and M. L. Puri : Adsorptive 
Properties of Synthetic Resins. Dukhai-iaran 
Ciiakravarti ;nd Phanindra Nath Bagciii : 
On the Limited Applicability of KosianeckV s 
Reaction. M. A. Hamid, V. S.‘ Bhatia and 
II. B. Dunnicliff : The Action of Hydrogen 
Sulphide on Mercurous Chromate. Prafulla 
Kumar Bose and Nihmal Chandra Uu ha : 
On some Synthetic Compounds related to A top h an . 
Anukul Chandra Sirkar and Sudhangsij 
Chandra (run a : Coy idea isations of Furil and 
F u roi n . An u kit l ( • man dra Sikcaii and I ) w i v e n - 
dra Chandra ChowdhitRY : Studies in Acena- 
phtheytequinone Series , Part III . 


ERRATUM. 

Vol. A 7 , No. 8, February i937, pages 414-415, article entitled “* Studies on Polyploid Plants ” 
for “ -f- ” occurring in the text to denote the total of chromosomes derived from various species 
read + ”* 
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Museums in India. 


T HE illustrated “ Report upon the Museums 
and Art Galleries of India” recently 
issued by the Museums Association, as a 
result of the investigations conducted last year 
by Mr. S. E. Markham, Empire Secretary 
of that Association, and Mr. II. Hargreaves, 
former 1 )i rector- General of Archeology 
in India, with funds from the Carnegie 
Corporation, deserves the careful attention 
of everyone, who is interested in the raising 
through education of the cultural standard 
of the country. It contains not only the 
report proper, but also a 127-page directory 
of the museums, in which their scope, 
collections, publications, educational acti- 
vities, staff and finance are carefully re- 
corded. Tt is an outspoken document, often 
severely critical, hut rich in valuable sugges- 
tions and by no means unmindful of the 
special difficulties that beset the museum 
movement in India. 

One of the greatest difficulties is, of 
course, that of finance, for “ on the whole 


of the Indian Museum Movement something- 
less than Rs. 720,000 is spent per annum — 
less than is spent upon a single really good 
museum in any one of the great capital 
cities of Europe or America. The five 
richest Indian museums have a larger 
income than the remaining 100 put together, 
but even they with their combined incomes 
do not equal what is spent annually in 
Glasgow, Manchester, or a single one of the 
six large national museums in London. 
There is not a museum in India that can be 
regarded as adequately financed, and only 
a bare dozen can be considered as having 
finances even partially adequate to the 
task before them." 

In British India about one twenty- 
eighth of an anna per head is spent 
annually upon museums, and in the 
Indian States only about the thirty-fourth 
of an anna, as compared with about 7 Id. per 
head in countries like Great Britain and 
the U.S.A. But c ' The reasons for this 
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comparative poverty of museum finances 
are not far to seek. It must not be for- 
gotten that India is essentially rural, and 
that although it has a population of 
350,000,000 it has only 39 towns over 100,000 
population compared with the 57 of the 
United Kingdom and the 74 of the U.S.A. 
Furthermore, the wealth per head is but 
a fraction of that of Europe or North America. 
Thus, whilst India as a country may be 
considered rich, the average individual lives 
at a scale so low that there is scarcely a 
European or North American equivalent. 
Whichever way one approaches the problem, 
however, it is evident that the finances 
of the museums of India whether in British 
India or in the Indian States, are much 
below those of almost any area in the 
world, and it is amazing what has been 
done, particularly at Bombay and Madras, 
on budgets below those of the principal 
provincial towns of the British Empire 
and the U.S.A. 55 

In view of these facts, and of the diffi- 
culties under which the report shows curators 
to be at present working, the criticisms 
made lose much of their sting, but none 
of their importance. 

The services that a museum should be 
rendering to the community for which it 
exists are classified as follows : — (1) Collec- 
tion and preservation, (2) Interpretation, 
(3) Educational services. Concerning collec- 
tion little is said, though it is made clear that 
.in many museums much greater discrimi- 
nation is required as to what- is really worth 
preserving and what is not. Even as 
- recently as 1935 the museum of one of the 
most educationally advanced cities in India — 
which shall be nameless here — C£ actually 
purchased £ A Monstrous Cow Calf ’ But 
the account given of the way in which 
museum collections are — or rather, it seems, 
often are not — preserved hears out all too 
fully the conclusion “that many of India’s 
most priceless treasures are not only 
deteriorating hut are in fact disappearing 
from her museums ” and that ££ while much 
needs to he done towards improving the 
curator, ship of stone and metal exhibits, 
still more requires to be done towards 
improving the curatorship of textiles, books, 
natural history specimens and objects of 
wood and mixed materials. It is here 
that India has sustained and is sustaining 
her greatest losses. Carpets, uniforms, 
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garments, manuscripts, maps, paintings, 
carvings and other minor evidences of 
India’s past greatness are fast disappearing, 
to say nothing of the thousands of ethno- 
logical specimens that hear evidence of 
the lower stages of culture through which 
India has struggled. ” 

Interpretation seems to he very much 
on a par with preservation. Labelling is 
apt to be woefully neglected or to be done 
mechanically instead of intelligently ; guide- 
books are few and far between, as well as 
often being too highly priced with the result 
that they are apt to become hopelessly out 
of date long before the edition is sold out ; 
and “ only about twenty of the one hundred 
and five museums contribute anything 
towards an elucidation of their collections 
in terms of research publications, and only 
archaeology receives anything like a fair 
share of attention. Thanks to the Presidency 
museums and those at Darjeeling and Nagpur, 
zoology is not entirely overlooked, but art, 
geology, ethnology, and particularly the 
arts and crafts of India are very much 
neglected, though the Jaipur catalogues 
do something to repair the omission in the 
case of the last named. Almost every- 
where arms and armour were entirely 
unlabelled, and there seems to be little 
literature dealing with that subject, or 
at least little known to curators. Eesearch 
in this direction would be of benefit to 

museums generally The poor labelling 

of most of the exhibits illustrating Indian 
arts anrl crafts reflects the want of complete 
and authoritative publications dealing with 
these, and there are very few museums 
which possess anything like a complete 
collection of the monographs on this subject 
issued from time to time by the various 
governments. ” 

Educational facilities are even worse. Very 
few museums in India have ever organised 
systematic series of public lectures, and 
those that have attempted it seem to have 
discontinued the attempt for want of funds. 
“ At many museums occasional lectures 
are given, but anything like an organised 
series of lectures for schools or students 
is apparently unknown in India, save at 
the Government Museum, Madras, ££ where 
in 1934-35 seventy teachers attended these 
demonstrations, and 4,516 pupils from some 
130 schools in Madras and its suburbs were 
conducted over the Museum by their teachers. 
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It is unlikely that all of these 4,516 children 
will necessarily yearn to repeat the per- 
formance, but some certainly will, and for 
such the museum will be a known and 
friendly place.'’ 

The Beport necessarily deals mainly 
with the shortcomings of the existing museum 
service, which stands in need of complete 
awakening and reformation, and little lias 
been said about the excellent work of those 
individual museums in which curators and 
committees are endeavouring to pursue a 
vigorous and progressive policy. Some of 
these are large museums possessing splendid 
mat (‘rials and making good use of them, 
others are small museums devoting them- 
selves to the illustration of local history or 
to some other definite purpose, some again, 
both large and small, possess collections 
of objects of great rarity and value. Unless 
the existence and w r ork of these museums 
is realised, an unfair picture will be obtained 
of the actual state of affairs. Even so, a 
great effort and considerable expenditure 
are required to set the whole service in order 
and to supply deficiencies.” 

So much for the picture. What, in view 
of the difficulties at present inherent in the 
situation, can be done to rectify the very 
serious defects that it reveals 1 

The greatest needs are briefly : better 
facilities for and greater discrimination in 
collecting ; a better understanding and use 
of the methods available for the initial 
preservation of specimens (including good 
taxidermy); better methods of display, and 
the segregation in reserve collections of all 
material not definitely helpful to public 
understanding of the subjects illustrated in 
the galleries ; greater care of collections 
(especially such as arc readily perishable) 
for which an adequate knowledge will be 
necessary of technical methods of checking 
any deterioration of which signs may appear, 
as well as constant vigilance ; thorough and 
regular audit of specimens or at least of all 
those of great individual value.; better labell- 
ing, including the use of explanatory labels 
as keys to different groups of specimens ; 
adequate publications, including at least 
an interesting and intelligently written 
annual report from every museum detailing 
advances made during the year ; cheap hut 
interesting and well- written guide-books ; 
and in every museum carefully organised 
educational services to schools in particular 


as well as to other interested bodies or 
persons. 

In other w'ords the prime necessity is 
a. much higher general standard of curator- 
ship, which can only he achieved by better 
trained curators with better status and pay, 
better facilities for their work and adequate 
opportunities for consultation with other 
curators through special conferences and 
occasional visits. 

The qualifications required by a curator 
include, as the Beport emphasises, a 
liberal education, administrative, lite- 
rary and teaching ability, technical 
knowledge of various kinds and a real 
and inspiring enthusiasm for museum w*ork. 
Such a combination is not easy to find, yet 

Throughout India only a score of museums 
have what can he described as a full-time 
competent staff ” wiiile At no less than 
one-third of the museums wdiere the cura- 
torial position is a full-time appointment 
the salaries are Bs. 100 a month or less, 
and at another third the salaries are Bs. 500 
or below r . These salaries are in sad contrast 
w r ith those paid in the Dutch East Indies, 
Singapore and Ceylon.” Comparatively few 
curators of Indian museums have, moreover, 
we believe had much real training in the 
curatorial side of their wmrk, especially in 
the technicalities of effective conservation, 
having been selected mainly for their ability 
as archaeologists, zoologists, etc., and all 
are severely handicapped by lack of time 
and effective assistance. ” Archaeological 
Chemists ” are attached to the Archaeolo- 
gical Survey and to a very few museums, 
some of W'hom are doing invaluable wmrk, 
including research on the methods of preser- 
vation most suitable for various materials 
under tropical conditions. Some, on the 
other hand according to the Beport, tend to 
confine their attention unduly to stone 
and metal — in which connection the designa- 
tion “ Archaeological Chemist ” comes in for 
criticism. Some curators, too, seem to 
expect these chemists to relieve them of 
all responsibility for preservation work. 
4 * And yet India can do well, for some of 
the sections in the museums at Bombay, 
Calcutta and Madras are of a very high 
efficiency, and the museums at Dehra Dun, 
Darjeeling, and the Archaeological Museum 
at Gwalior, and the Sri Chitralayam at 
Trivandrum, show^ what- work can he done 
by keen well-trained curators whose heart 
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is in. t heir work, and who arc 1 not afraid to 
use* their hands. This last phrase is fully 
meant, For one of the weaknesses of t-lie 
Indian 'Museum Movement is the habit 
that has grown up of sonic officials passing 
on their duties to their subordinates. 51 

Lastly, though the manifest advantages 
of the arts and sciences in India being 
fostered by Indians is clearly recognised, 
if is pointed out that the recent rapid re- 
placement of European by Indian curators 
has one inherent drawback — the new men 
have much less personal touch than the old 
with countries in which the Museum Move- 
ment is more advanced than in India. 

“ Thus, if the Indian curator is to keep 
abreast of his colleagues in other parts of 
the world, visits at not too distant intervals 
to other areas seem to be an absolute neces- 
sity.” For this, as well as for visits to other 
museums in India, money will also be needed. 
“Finance is indeed the key to India’s museum 
development ; it is hopless to expect a great 
movement on fantastically Ioav budgets.” 

In spite of the poverty already referred 
to of the average Indian individual, this 
fundamental problem of finance should not 
be insoluble. To expect India to spend 
anything like as much per head as England, 
or the U.S.A. would clearly be ridiculous. 
But when neighbouring tropical countries 
like Ceylon, British Malaya and Java spend 
respectively a third, a half and a seventh 
of a. penny per head annually on museums, 
surely India both can and should spend more 
than about a thirtieth of a penny. * As a 
result of more adequate expenditure “ The 
curatorsliip at Colombo, Singapore and 
Batavia is of a much higher level than 
that of the average Indian Provincial 
Museum : pests are kept down with a firm 
hand ; labelling and arrangement will compare 
favourably with the best European models, 
and the research work is of a high order.” 

Further, with reference to the extreme 
rareness of private financial donations 
the Report stresses the fact that £C This 
curious paucity of private benefactions 
cannot be due to any lack, of fortune, for 
it vis probable that a list of the hundred 
richest men. in the world would include a 
dozen Indians”. 

It should therefore be possible for the 
necessary funds to be made available if 
those, who administer them, both govern- - 
nfeits and wealthy individuals, can be 
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brought- to realise that “ Unless there is a 
change in the near future, proof of India's 
cultural greatness in terms of handicrafts 
will disappear before our eyes and the 
historian of the future will have to go to 
Europe for evidence that centuries ago India 
could weave, carve, compose and create 
superb objects of art and industry. (Con- 
sideration of what should be done by the 
authorities in India to preserve for posterity 
her priceless treasures and to interpret them 
more adequately to the world can no longer 
be postponed.” 

Money alone, however, solves no problems. 
How should it be used i Clearly every cura- 
torial post should carry enough pay to 
attract really efficient and well-qualified 
men, who must further have adequate facili- 
ties for their work. Without this no museum 
can prosper for long, and the report riglitly 
recommends in no uncertain voice, that 
useless museums should be closed. The 
securing of such men' alone as curators 
would in itself ensure an improvement in 
their status such as is also needed since 
iC probably in no part of the world lias the 
museum service less capacity for, or oppor- 
tunity of, making itself heard in the corridors 
and lobbies of Government, or of drawing 
attention to its urgent needs. In all India 
it is nobody’s business to advise governments 
on Museums generally. They may be good, 
but no one can praise them and secure addi- 
tional grants : they may be bad, deplorably 
so, but it is no one’s business to condemn.” 

Existing curators, however, even those 
that leave much to be desired, cannot simply 
be dismissed, nor would that be right. Even 
the most promising new man would, more- 
over, find it a matter of almost superhuman 
difficulty to retain his enthusiasm and keep 
himself up to date and his mind alive in 
isolation and “ In no part of the world is 
the curator so isolated as in India”. Means 
have therefore to be found for providing 
continuous help to curators in overcoming 
such difficulties. 

In the chapter headed Conclusions and 
Suggestions ” the Report says : “ It has 
been already shown that the Central and 
Provincial Governments are responsible for 
nearly half of the Indian museums and for 
almost all the large and important ones. If, 
therefore, any real and lasting improvement 
is to be effected it will fall to the Govern- 
ment of India to take the first steps. That 
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t-lie Government of India has recognised its 
obligations in this matter is evidenced by 
the resolution issued by the Governor- 
General in Council on the 22nd of October, 
1915, wherein it is recorded that die also 
desires to see the museums of India deve- 
loped on scientific lines and anticipates much 
profit from the periodic conference of museum 
authorities’. We suggest, therefore, that 
the Government of India should create a 
special appointment of Inspector-General 
of Museums (for a period of at least three 
years) holding a position similar to that of the 
Educational Commissioner with the Govern- 
ment of India, and acting in an advisory 
capacity. Such an appointment in the 
Department of Education would emphasise 
the educational aspect of museums.” While 
recognising that very few museums are 
directly supported from central revenues, all 
authorities should avail themselves of his 
services, since “ They can no longer keep 
their museums in watertight compartments 
and expect efficiency”. He c; should have 
had a European Museum experience and a 
wide grasp of the problems of museum work, 
from conservation to exhibition, from 
administration to research.” He should see 
that every museum receiving a Government 
grant has an efficient curator, should make 
periodic inspections to enable him to advise 
as to developments and as to the possible 
closing of less successful museums, as well 
as to issue an annual report on the Museum 
Movement as a whole. cc There should, 
in fact, be a definite Government policy 
towards museums, based upon the funda- 
mental idea that it is the duty of the Govern- 
ment to provide for students and to preserve 
for posterity collections of scientific and 
artistic material. To do this the maintenance 
of museums of unquestioned efficiency is 
essential.” 

Another recommendation of fundamental 
importance is £k The revival of the Standing 
Committee on Museums and Museum Con- 
ferences and the provision of funds to meet 
the cost of the Committee, travelling allow- 
ances involved and the necessary printing 
Periodical Museum Conferences at different 
museum centres would afford sjdendid oppor- 
tunitues for curators to meet and intensify — 
in some cases perhaps renew — their interest, 
knowledge and enthusiasm, and might 
advantageously be held, we would suggest, 
in conjunction (but not simultaneously) 
with the meetings of the Indian Science 


Congress and the Orientalists’ Conference in 
different years. 

Many existing as well as future curators, 
moreover, will need scholarships and opportu- 
nities for special training, in the provision 
of which it is recommended that the 
proposed Inspector-General should also be 
concerned ; and all will need funds for the 
purchase of necessary hooks if they arc 
to carry out their duties efficiently. In 
this connection we should like to add a 
suggestion that the Governments, Central, 
Provincial and State, should agree to 
supply all their relevant monographs and 
serial publications, either free of charge 
or at some very small fraction of their pub- 
lished price, to every museum — and we would 
venture to add to every first grade college — 
in India, so long as they arrange to look 
after them properly. The country would 
thus obtain a wider use of th? valuable 
books for the preparation and publica- 
tion of which it pays, many of which we 
suspect at present remain unsold in tlie 
various presses for a considerable period. 
If this is the ease the additional actual 
cost to the Governments concerned would 
be very small. 

Other special recommendations, though 
of great importance are probably of less 
general interest. They relate to such 
matters as tne need, already stressed 
above, for greater emphasis on the proper 
preservation of collections ; more attention 
ro the collection and proper preservation 
of important ethnological material, most 
of it extremely perishable, which is rapidly 
disappearing before the advance of modern 
civilisation ; the imperative need for earth- 
quake-proof buildings before the immense 
and valuable collections of the museums 
situated in the earthquake zone can be 
considered reasonably safe ; the provision 
of a good museum in every town of 
100,000 inhabitants ; and the need for greater 
consideration being given to the education 
of the crowds of illiterates that visit the 
museums and cannot be reached through 
labels or books. In this last connection 
the Eeport remarks, :i We feel that one 
of the first requirements of the Indian 
Museums Movement is the sympathetic 
study of the problem of the illiterate visitor. 
Throughout the world, and particularly 
in the United States and Europe, the most 
extensive enquiries have been made into 
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the psychological reactions of literate visi- 
tors to museums, and the recent investiga- 
tions at the Buffalo Natural History Museum 
and others make it almost possible to 
predict how long a visitor will stand in 
front of a given case, and just which labels 
he will read ; but as far as we can discover 
nobody has ever given more than a passing 
thought to the problem of the illiterate 
visitor and his education by means of 
adapted museums. ” Perhaps those who 
go out in charge of vans for agricultural 
or other propaganda in the villages may 
have suggestion on this point that might 
usefully be passed on to museum curators. 

The needs are vast and the available 
resources of the country slender. We agree 
with the Report in thinking that the amount 
allocated by the country to museums could 
and should be very greatly augmented. We 
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also remember, however, the substantial help 
that has come to many museums both in 
Europe and in the East from trust funds 
such as the one that lias financed this survey. 
Now that the Report has shown not only 
how great but also how urgent is the need, 
may we not, in view of the extreme 
poverty of the average Indian, look to these 
funds to supplement in some measure the 
resources of the country in implementing its 
recommendations ? 

In conclusion, we commend the Report 
itself to the careful attention of all who 
are in any way interested in the preserva- 
tion for future generations of India’s cultu- 
ral heritage, or in its present development, 
and not least to the various Governments. 
And w r e must heartily thank the two investi- 
gators for their valuable work, and the 
Carnegie Corporation for making it possible. 
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W E have recently read extracts of the 
speech addressed by Lt.-Col. R. S. Weir, 
Director of Public Instruction, U. P., to 
the National Academy of Sciences, India, 
at its Annual Meeting held on the 
15 th January- If the press has reported the 
address faithfully, we have no hesitation 
in saying that the Director’s utterances 
are as amazing as uncalled for, and, pro- 
ceeding from an Officer who directs and 
controls the educational destiny of one of 
the most progressive and enlightened pro- 
vinces in India, they are fraught with 
incalculable mischief, if pursued to their 
logical conclusion. It must be remembered 
that the members and fellows of the Academy 
have dedicated their lives to the pursuit 
of scientific researches, and some of them 
occupy the foremost ranks among the 
International Scientists, and all of them 
have made significant contributions extend- 
ing and enriching scientific knowledge. We 
are bewildered that, in such a distinguished 
company, the Director of Public Instruction 
should have indulged in cheap sneers at 
their work and achievements. Criticisms 
so flagrantly wide of the mark are not likely 
to affect the prestige and reputation of the 
Academy whose glittering record has earned 
for it esteem and recognition both in India 
and abroad. We propose to deal with 
some of the extracts of Lt.-Col. Weir’s 
speech. 


“ The Universities get larger and larger, their 
machinery is overloaded with their third class 
students, and their fields of instruction are widened. 
Their libraries grow larger year by year. There 
is mucli running to and fro. But few men seem 
to have the time to ask why they are attending 
the University or to what end all this accumulation 
of knowledge is directed. 

“ The attention of the public lias been very 
forcibly directed of late to the absence of a. plan 
in our educational system. In these provinces 
the expenditure from public funds on secondary 
and collegiate education is twice the expenditure 
on primary education. In consequence the 
market is overloaded with educated young men, 
qualified in philosophy and economics while the 
illiterate peasant toils humbly in his fields.” 

Those who are intimately acquainted 
with the progress of Education in India 
and lier growing educational needs for a 
proper readjustment of the people’s social 
and economic conditions, favour not only 
the growth and expansion of the existing 
Universities, but also emphasise the need and 
desirability of establishing such educational 
foundations in increasing numbers. The 
prevailing criticism of our Universities is 
that they do not offer sufficiently wide and 
diversified courses of instruction, and that 
they are too conservative and prone to 
restrict their studies to formal subjects, 
almost ignoring the modern sides. 

We are unable to understand why the 
Director is harsh on the third class students ; 
probably he is unaware that success or 
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failure in an examination supply no standards 
by which the promise of the future may be 
estimated. Originality of thought or achieve- 
ment cannot be measured by the same 
units as those we use in testing the know- 
ledge of prescribed text-books. Academic 
distinctions need not necessarily imply 
success in public life. The Universities 
do not exist to produce only stars of the 
first magnitude ; they can justify their 
existence if they fill the firmament with 
illumination emitted by stars great and 
small. Third class students have often 
proved capable and worthy citizens and 
have contributed to the richness of public 
life. 

Surely the Director of Public Instruction 
knows that Government is the greatest 
employer in India. In fact all employers 
place a great premium on the university 
diplomas and degrees for admission to 
service. The moment the employers with- 
draw this qualification for admission, prob- 
ably the universities will cease to get 
“ larger and larger ”, and all the students 
will then migrate to institutions which 
offer promise of careers and obviously this 
new “ machinery must soon become over- 
loaded”. It will be interesting to know what 
the Director’s views are in respect of the 
unemployment problem of the educated 
young men. 

The Head of the Education Department 
should have realised that the expenditure 
of public funds on the different grades of 
education is proportional to the standard 
and the end expected to be attained by 
them. Primary schools obviously do not 
need the equipment and staff usually pro- 
vided for secondary schools, which require 
much, less than the colleges where original 
investigations are carried on. These insti- 
tutions are in a progressive scale, just as 
the department has a hierarchy of officers. 
Would Lt.-Ool. Weir accept a lower rate 
of salary for the reason that £c the illiterate 
peasant toils humbly in his fields ”, which 
he alleges as a ground for retrenching the 
expenditure on secondary and collegiate 
education, or would he have the peasant 
and the philosophy graduate exchange 
places % 

The whole speech is based on ignorance. 
The Director suffers from loose thinking. 


We shall give one or two instances of. 
both. 

A similar state of affairs seems to exist within 
the Universities — a lack of plan, of co-ordinated 
effort. There is no lack of funds — although 
Universities are always pleading poverty — and 
in the Budget ample provision is found for scholar- 
ships and research but in the direction of this 
provision things are not so satisfactory. There 
is no dearth of researchers. No lack of effort. 
But the result is largely an accumulation of 
educational lumber. The shelves of the libraries 
groan with papers that are of no use to anybody. 
The desire to see something in print rather than 
the desire to do something worth doing, something 
considered as contribution to a planned system, 
is responsible for the cluttering up of our labora- 
tories with much useless material. 

“ Further I have no doubt that these research 
scholarships are a great temptation to young- 
men who see no immediate opening in the world. 
The real spirit of the researcher is absent. Do 
these young men of to-day undergo difficulties 
and hardships, devise expedients, live dangerously, 
sacrifice anything or lack any comfort"? ” 

Lt.-Ool. Weir has manifestly a very queer 
concept of the meaning and influence of 
scientific research. He is confusing the 
accidental with the essential. No amount 
of poverty, hardship and self-sacrifice will 
produce the scientific spirit. It is born, 
and no born scientist is daunted by these 
circumstances when they confront him. 
Every school girl knows that scientific work 
is not inspired by any motive, and that 
the value of science is not to be measured 
by practical service, though its results 
might contribute to material prosperity. 
Every child knows that knowledge like 
most things has two sides, w., theoretical 
and practical, and that what is theoretical 
to-day may be used to-morrow for commer- 
cial gain or materialistic domination. 

We have no doubt that if Col. Weir 
had been appointed to a research fellow- 
ship in any British University and had 
conducted a piece of original research, 
his language about the Indian Research 
Scholars would have been more restrained 
and better informed. It is perfectly ridi- 
culous to maintain that the university 
budgets are prosperous, because they pro- 
vide for a few scholarships, and it is equally 
ridiculous to say that “ in the direction 
of this provision things are not so satis- 
factory ”, for the professors who initiate 
and direct the work of these scholars have 
by their labours earned for their universities 
a reputation as honourable and distinguished 
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as that enjoyed by any of the foreign semi- 
naries of learning. 

“ The research scholar, flushed with the pride 
of his M.A. or M.Sc., potters around with some 
miserable question of whether the Huns were 
white, yellow or blue, peers through the microscope 
at the entrails of some inoffensive insect, proves 
that Kant could not have been serious when he 
wrote his Kritik of Pure Reason, and then unloads 
this stuff on a long suffering public.” 

“ This is not real research and work of this type 
should be brought under control by the Academy. 
There is plenty of honest work to be done and 
the time and money spent on the present sterile 
research should be turned to better use.” 

“ To what end should research be directed ? 
Scientific knowledge has to be useful knowledge 
and not the sterile futile stuff that is piling up 
all over the world under the name research. Let 
the Academy show its approval of those who 
quietly and unostentatiously make their con- 
tribution to knowledge. Let it be frigid to the 
charlatan, the chatterbox, the politico-scientist. 
In other w T ords let the Academy show its approval 
of honest work.” 

“ And amid the numerous causes which the 
Academy may help let the foremost be that 
of serving mankind — India. To those who labour 
towards improving the conditions of life here, 
in Tndia, let the Academy lend its full support. It 
is the duty of every one of us to remember that 
we are carried on the back of the peasant. We 
may administer, write, boil, bake, brew, teach 
or learn, work or idle but ultimately we must 
eat, and in eating we depend on the peasant. 
Then let our labours be directed to securing for 
the peasant, a better home, a better life, a better 
return for his labour.” 

“ What I have said applies to all of us. We 
must get to work. Yet I learn that it is proposed 
in some quarters to limit the hours of teaching 
work of professors, of lecturers and of readers. 
One of my correspondents works out these 
proposed rules would limit the teaching of a 
professor to about £ hour per day. Such regu- 
lations cast great discredit on the profession. 
They can be construed as exhibiting the worst 
features of trade unionism at its lowest ebb. 
Regulations of this type do much to foster the 
common belief and I shall be frank with you — 
that University posts are largely sinecures. 
And from the Universities this spirit of ‘ Oa 
Canny ’, this acceptance of limitation of labour, 
of insistence on free periods, has spread to and 
corrupted the entire educational system.” 

We have quoted this long passage in 
order to show the extent of ignorance of 
its author in respect of the history of the 
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progress of scientific investigation and the 
amount of loose thinking which must 
inevitably follow poor understanding. Surely 
Col. Weir must know the achievements 
which resulted from Sir Ronald Ross’s peering 
through the microscope at the entrails of 
the apparently inoffensive insects. The 
problem of elevating the status of the 
peasant belongs to sociology and economics, 
while, his industry involves researches in 
the physical and biological sciences. Investi- 
gations into any aspect of rural life must 
at first be theoretical, and the application 
of this knowledge for its improvement 
forms the second stage of scientific work. 
It is well known that all industries have 
grown out of researches in pure science, 
and if such knowledge is to be treated as 
“ sterile and futile ”, then obviously industries 
must be poor in standard and efficiency. 
If Col. Weir had taken more pains to think 
clearly and carefully, he would have been 
less caustic and more appreciative of the 
scientific work done in the Universities 
and the official departments. He wants 
the professors of the Universities to devote 
their time and intelligence to serve the 
cause of mankind in India by pursuing 
researches in useful knowledge, and at 
the same time he insists that they should 
be engaged in teaching all the hours of the 
week like the Rev. John Wesley in the 
School at Kingswood in 1750. Col. Weir 
lias quoted from Louis Pasteur for the 
edification of his audience. If Pasteur had 
been working as the Rev. John Wesley 
did, would he have had time “to serve 
mankind 55 1 

The whole speech is based on imperfect 
understanding of the functions of the diff- 
erent grades of education and of those 
who impart it, and on the complete mis- 
understanding of the purpose and signi- 
ficance of laboratory investigations. The 
only relieving feature of the address is that 
part in which Col. Weir professes a tender 
solicitude for the improvement of the 
peasant’s lot, and the rest of it is 
amateurish. 
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rpHE discovery of a group of chemical 
compounds having the power to induce 
malignant tumours in animals was the out- 
come of the recognition that coal tar has 
cancer-producing properties. The first 
experimental demonstration of this was due 
to Yamagiwa and Ichikwa 1 who, in 1915 
produced cancer in the ears of rabbits by 
painting them with tar. Subsequent investi- 
gation of various tar fractions led Bloch 
and Dreifuss 2 to the view that the substance 
responsible for cancer was a high boiling 
neutral, nitrogen-free, picrat e-forming sub- 
stance. The production of strongly carcino- 
genic tars by the pyrolysis of isoprene or 
acetylene in an atmosphere of hydrogen 3 
showed that a hydrocarbon could be respon- 
sible for the production of cancer and there 
was a strong presumption that the car- 
cinogenic substance in coal tar was a hydro- 
carbon. A strongly carcinogenic product 
was also found 3 in the higher boiling fractions 
of the mixture obtained by the action of alu- 
minium chloride on tetrahydronaphthalene, 4 
The observation in 1927 of Mayneord that the 
known carcinogenic mixtures were strongly 
fluorescent and each had a similar fluores- 
cence spectrum with bands at 4040, 4270, 
4540 A (positions of short wave-length edges), 
resulted in the use of fluorescence spectrum 
as a guide in the isolation of the active 
material and in the selection of compounds 
likely to possess carcinogenic activity. 5 The 
fluorescence spectrum of 1 : 2-benzanthra- 


cene (I) was found to be very similar to 
those of a typical carcinogenic mixture, but 
the absolute wave-lengths differed, and in 
view of this a number of 1 : 2 -benzanthracene 
derivatives were tested for activity by 
Kennaway and Hieger; 6 among these were 
1:2:5: 6-dibenzanthracene (IV) and its 
3'-methyl derivative, prepared by the method 
of Clar. 7 These two compounds produced 
malignant tumours in the mice which were 
treated with thc-m. 1:2:3: 4-Dibenzan- 
thracene, which was also tested in a slightly 
impure state, yielded only two tumours in 
200 mice which had been treated with it 
over a period of 600 to 700 days. 8 1 : 2-Benz- 
anthracene itself showed very little activity. 
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A study of a series of 1 : 2-benzanthracene 
homologues has shown that carcinogenic 


Compound 

No of 
mice 

Tumours 

Epitheliomas 

Papillomas 

1 : 2-Benzanthracene 

80 

1 

0 

4-Methvl-l : 2-benzanthracene 

10 

0 

1 

5-Methyl- 1 : 2-benzanthracene 

10 

5 

2 

5-^-Propyl— 1 : 2-benzanthracene 

20 

3 

9 

6-Methyl-l : 2-benzanthracene 

10 

2 

1 

5 : 6-Dimethyl-l : 2- benzanthracene 

20 

16 

0 

6 : 7-Dimethyl-l : 2-benzanthracene 

20 

0 

9 

6-/.r£>Propvl-l : 2-benzanthracene 

17 

10 

1 

5 : G-^yr/^Penteno-l : 2-benzanthracene 

70 

20 

1 

6 : 7--ry<r/<?Penteno-l : 2-benzanthracene 

10 

6 

1 


1 Yamagiwa and Ichikawa, Mitteil. med. Facultiit, 
kaiser. Univ . Tokyo , 19 J 5, 15, 295. 

2 Bloch and Dreifussj Schweiz med . Woe A , 1921, 2, 1033. 

3 Kennaway* Journ. Path . and Bad ., 1924, 27, 233; 
Brit. med. Journ., 1925, ii, 1. 

4 Schroeter, Ber., 1924, 57, 1990. 

5 Hieger, Biochem. Journ., 1930, 24, 505. 


G Kennaway and Ilieger, Brit. med. Journ., 1930, 
250. 

7 Clar, Ber., 1929, 62, 350; see also Fieser and 
Dietz, Ber., 1929, 62, 1827. 

s Cook, Kennaway, Hieger and Mayneord, Proc. Roy 
Soc., (B), 1932, 111, 455. 
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activity is developed when an alkyl group 
is introduced into positions 5 or 6, or both 
in the molecule. 9 ’ 10 

Substitution in other parts of the molecule 
usually lessens the activity, thus 3' -methyl 
1:2:5: 6-dibenzantliracene is less active 
than the parent hydrocarbon. 2' : 6-Dimethyl- 
and 3' : 6-dimethyl-l : 2 -benzanthracene have 
given no tumours in mice. 

Experiments have been carried out with 
all the six possible aromatic hydrocarbons 
containing four six-membered rings. 10 In 
only one case was any evidence obtained of 
pronounced carcinogenic activity, 3 : 4-benz- 
phenanthrene (II) producing 7 epitheliomas 
and 5 papillomas in 20 mice. The time of 
production is very long however, the first 
tumour making its appearance on about 
the 300th day. This is one of the few active, 
carcinogenic compounds not related to 
1 : 2 -benzanthracene. In unpublished ex- 
periments it has been found that the 2 -methyl 
derivative 1 of 3 : 4-benzphenanthrene 11 

produces epitheliomas in mice much more 
rapidly than the parent hydrocarbon. 

Entirely negative results were obtained 
with triphenylene, naphthacene (3 : 4-benz- 
anthracene) and 6 - isopr opylnaphthacene . 
1 : 2 -Benzanthracene gave only one epithe- 
lioma in 80 mice when applied to the skin. 
An extensive investigation of the action 
of chrysene (III), which Bottomley and 
Twort 12 claim to be active, has . yielded 
three papillomas and one epithelioma in 


290 mice using a specimen probably of coal 
tar origin. With pure synthetic chrysene 
in a series of 20 mice, 5 of which lived more 
than 440 days, one mouse died on the 853rp 
day bearing a large epithelial tumour which 
had appeared on the Tilth day. This tumour 
showed some downgrowtli but did not reach 
the superficial layer of voluntary muscle. No 
other mouse showed any tumour, hence the 
carcinogenic power of chrysene is of an 
extremely low order. 

The three papillomas produced in 45 mice 
by pyrene may possibly have been due 
to a trace of impurity as the sample used 
was tinted slightly yellow. 

Reduction of the ring system greatly 
reduces or destroys the carcinogenic activity ; 
9 : 10-dihydro-l : 2 : 5 : 6-dibenzanthracene* 
has a very low order of activity and Schiirch 
and Winterstein 13 have found that a tetra- 
hydro derivative of 3 : 4-benzpyrene (a 
strongly active substance) produced no 
tumours. 

The most active carcinogenic hydrocarbon 
known is methylcholanthrene (Y), the cancer- 
producing properties of ‘which were predicted 
by Cook 14 from its constitution as a 1 : 2-benz- 
anthracene derivative with substituents in 
positions 5 and 6. The interest of methyl- 
cholanthrene lies in its preparation from 
deoxy cholic acid, one of the acids of 
human bile. 15 It has also been prepared 
from cholic acid itself, the most abundant 
bile acid in man. 16 
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0 Cook, Proc. Roy. Soc (B), 1932, 111, 485. 

10 Barry, Cook, Haslewood, Hewett, Hieger and 
Kennawa}', Proc . Rvy.Soc ., (B), 1935, 117, 318. 

11 Hewett, J.C.S., 1936, 596. 

; . 1.2 pattomley and ; >Twort, Zmer. Journ . Cancer . , 1934, 
21, 781. 

Evidence of the. absorption spectrum showed that the 
slunple used' was piobably contaminated with 1:2:5: 6-di- 
benzanthracene. [Ma}neord and Poe, Proc . Roy. Soc., 
(A), 1935, 152, 299.] 


13 Schiirch and Winterstein, Ztschr. Physio 1 . Chem 
1935, 236, 79. 

** Cook, Proc. Roy. So:., (B), 1933, 113, 277. 
is Wieland and Dane, Ztschr. Physiol. Chem 1933, 
219, 240; Cook and Haslewood, Chemistry and Industry , 
1933, 38, 758. 

lG Fieser and Seligman, Journ. Amer. Chem . Soc., 
1935, 57, 228, 942. 
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The high activity of methylcholanthrene 
is shown not only by the early appearance 
of tumours, but also by the high percentage 
of animals which develop tumours. In one 
series of 20 mice, 18 tumours were obtained 
within 180 days. A tumour has also been 
obtained as early as the 31st day. 

The conversion of a bile acid into a 
carcinogenic compound establishes a link 
between naturally occurring compounds and 
cancer, and is of interest since all the reac- 
tions employed in the preparation of methyl- 
cholanthrene are of a type known to occur 
in the human body. 

The hydrocarbon is prepared by the simul- 
taneous dehydrogenation and elimination of 
two quaternary methyl groups of dehvdro- 
norcholene (VI), a product obtained by 
Wieland and Schliehting 17 by the elimina- 
tion of water and carbon dioxide, by pyrolysis, 
from 12-ketoeholanic acid (VII). Its con- 
stitution has been determined 18 by degrada- 
tion to 5 : 6-dimethyl-l : 2-benzantliraquinone 
(VIII) and further to 1 : 2 : 5 : 6-anthra- 
quinonetetracarboxylic acid, both of which 
were identified by comparison with synthetic 
specimens. 

The synthesis of methylcholanthrene w T as 
carried out in 1935 by Fieser and Seligman 16 
by a method involving an Elbs’ pyrolysis. 
The parent hydrocarbon, cholanthrene, has 
now been prepared by four different me- 
thods. 19 - 20 ’ 21 The most suitable method for 
preparing the hydrocarbon in quantity depends 
on the fact that 2-alkylnaphthalenes brominate 
mainty in the! position. Thebromo compound 


10 


ClIoCOv 
I >0 
CHoCQ/ 


ss \ / 
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CO 


obtained from l-(2 / -naphthyl)-hydrindene was 
converted, by the action of carbon dioxide 
on the Giignard compound, into correspond- 
ing carboxylic acid. Dehydration of this 
acid with strong sulphuric acid gave an 
anthrone which passed into cholanthrene on 
reduction. 

Cholanthrene itself is a very active 
carcinogenic hydrocarbon. It has given 28 
tumours of the skin in 50 mice, the first 
tumour appearing after 52 days and 11 after 
110 days. 22 This hydrocarbon showed high 
activity in producing sarcomas when in- 
jected in the crystalline state. 23 

Before the discovery of methyl choian- 
threne, it w r as noticed that certain coal tar 
pitch fractions contained a substance which 
was more active than any pure compound 
then known. Hieger 24 set to work to isolate 
the active constituent by a met he d of frac- 
tional distillation and crystallisation, using 
the characteristic fluorescence spectrum as 
a guide. From the high boiling fractions 
he obtained, after removal of acids and 
bases, an active material which gave a 
sparingly soluble picrate. The pier ate- de- 
composed to give a crystalline hydrocarbon 
mixture, which still retained the charac- 
teristic fluorescence spectrum to an enhanced 
degree. 

From this crude hydrocarbon mixture was 
obtained a pure hydrocarbon by many 
crystallisations of the picrate. 25 This was 
shown to be 3 : 4-benzpyrene (IX) by com- 
parison with a specimen synthesised in the 
following manner : — 
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17 Wieland and Schliehting, Ztschr. physiol . Che;;:., 
1925, 150 , 273. 

18 Cook and Haslewood, 1934, 428. 

19 Cook and Haslewood, J.C.S., 1935, 767, 770. 

20 Cook, Haslewood and Rol.inson, 1935, 667. 

21 Fieser and Seligman, Journ. Amer. Che?n. Sec., 
1935, 57 , 2174. 


22 Cook, Ber. y 1936, 69 , 46. 

23 Shear, Amer, Jcurn. Cancer , 1936, 26, 322. 

24 Hieger, J.C.S., 1933, 395. 

25 Cook, Hewett and Hieger, J.C.S . , 1933, 39C, 
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The isomeric 1 : 2-benzpyrene (X) 'which 
was also isolated from the same crude frac- 
tion, had very little, if any, carcinogenic 
activity. 

The fluorescence of 3 : 4-benzpyrene is 
so intense that it can be detected to the 
extent of one part in ten millions in solution. 
The pure hydrocarbon will produce tumours 
in mice in as little as 90 to ICO days, 10 and 
is now used in laboratories for the purpose 
of producing experimental cancer. In a 
series of 100 mice, 47 epitheliomas and 11 
papillomas have been obtained. 

The absorption spectrum of 3 : 4-benzpyrene 
is definitely of the 1 : 2-benzanthracene type, 
although some features of the pyrene spec- 
trum may be detected. 

Winterstein and Schon 26 have shown that 
3 : 4-benzpyrene is present in the higher 
boiling fractions of coal tar in relatively 
high amounts. 

Some details of the original synthesis of 
3 : 4-benzpyrene have been improved by 
Fieser and Fieser 27 and by Winterstein, 
Vetter and Schon, 28 with consequent increase 
of yield. The 3'-methyl derivative has not 
produced any tumours after 270 days. 13 

Of the 15 possible hydrocarbons contain- 
ing five condensed benzene rings, only 12 
are as yet known and these have all been 
tested on mice for carcinogenic activity. 
Of these 1:2:5: 6-dibenzanthracene and 
3 : 4-benzpyrene are the only two which 
have shown pronounced activity. 1:2:7: 8- 
Dibenzanthracene (XI) has given 1 epithe- 
lioma and 3 papillomas in 20 mice in an 
experiment lasting over 2 years and 3:4:5: 6- 
dibenzphenanthrene (XII) has given two 
transient tumours. Pure 1:2:3: 4-dibenz- 
anthracene (XIII) gave no tumours in an 
experiment in which the last mouse died on 
the 487th day. The other hydrocarbons were 
all negative. 


-'v y\ A,A y\ 

i i ii i i v i ii 

INI . Ill I! I I 

\/\^ x r fW x/x/'yx 

xi xn\/\.s xiii \/ 

Morton, Clapp and Branch 29 claim to have 
produced malignant tumour s with s. triphenyl- 


20 Winterstein and Schon, JVaturzaiss . , 1934, 22, 237. 
27 Fieser and Fieser, Journ. Amer. Client . Soc., 1935, 
57 , 782. 

2s Winterstein, Vetter and Schon, Ber., 1935, 68, 1079. 
29 Morton, Clapp and Branch, Sri . , 1935, 82, 134. 


benzene and tetraphenyl methane. 30 20 
per cent, of the mice gave sarcomas in 250 
days when injected sub eutem (0*5 per cent, 
in sesame oil) with triphenylbenzene. 
Tetraphenylmethane applied to the skin of 
mice gave epitheliomas after 319 days in one 
strain of mice, hut not in another. The older 
of activity must, therefore, be veiy low. 

Experiments carried out with compounds 
which resemble the carcinogenic benzan- 
thracene hydrocarbons in molecular structure 
have shown that 1:2:5: 6-dibenzfluorene 
(XIV), in which the central six-membered 
ring of 1 : 2 : 5 : 6-dibenzanthracene has 
been replaced by a five-member ed ring, has 
given a small number of epitheliomas in 
mice after about 1 year. 22 Positive results 
have also been obtained with a number 
of heterocyclic compounds of structure 
analogous to these two hydrocarbons; 
1:2:5: 6-Dibenzacridine (XV) has a slight 
activity and 3:4:5: 6-dibenzaeridine 
(XVI) a rather greater activity, 11 epithe- 
liomas and 2 papillomas being obtained in 
40 mice, although the time required is 
nearly twice as long as that required by 
1:2:5: 6-dibenzanthracene. 10 ’ 31 Replace- 
ment of the second meso carbon atom by 
nitrogen leads to loss of activity. 
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Sasaki and Yoshida 32 obtained tumours 
of the liver and papillomas and at least 
one carcinoma of the bladder in rats re- 
ceiving o-aminoazotoluene (5 per cent, in 
olive oil) in their food (1 mg. of azo compound 
in one g. of food). More recently Otsuka 
and Nagao 33 used the deaminated product, 
namely 2 : S'-azotolucne, and obtained 
tumours of the bladder in a high percentage 
of the rats. This result is of considerable 
interest in connection with the abnormally 
high incidence of cancer of the bladder 
among workmen engaged in the manufacture 
of coal tar dyes and intermediates. 


30 Morton, Branch and Clapp, Amer. Journ. Cancer. 
1936, 26, 754. 

31 Rondoni and Corbellini, Tumori , 1936, 10 , 106. 

32 Sasaki and Yoshida, Virchow Arch ., 1935, 295, 
175. 

33 Otsuka and Nagao, Ga?in , 1936, 30 , 561. 
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Oxygen in Solar Prominences. 

At the total eclipse of 1925 Curtis and 
Burns 1 observed the infra-red O triplet as 
a single line in the chromospheric spectrum 
and stated that “ it is very strong at low 
levels and weaker at higher levels, though 
faintly present in a high prominence 

Since one of us showed in Kodaikanal 
Observatory Bulletin , No. OYIT, that it was 
possible to observe the O triplet in the 
chromosphere in full daylight, it seemed 
desirable to examine whether the O triplet 
could be seen reversed as bright lines in 
prominences also without an eclipse. Tt 
would be necessary to observe near the 
base of a prominence for the sake of obtaining 
sufficient intensity, and yet w<‘ must be 
able to prove that light from the chromo- 
sphere did not reach the slit at any time 
during the exposure. 

In order to ensure that any effect observed 
was really due to a prominence and not 
to the chromosphere, it was arranged that 
the slit was tangential to the sun at a point 
near the prominence as illustrated in the 
figure. The guiding of the sun’s image, 
which was controlled by visual observation 
of the H a line, was so arranged that at 
the point A the chromosphere was either 
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just on or just off the slit during the whole 
period of exposure. The distance AP> was 
large enough that the chromosphere could 


SLIT 



not reach the point B without photospheric 
light hopelessly fogging the plate at the 
point A. 

The sky background, of course, always 
shows the O triplet as dark lines along the 
whole length of the slit due to the scattered 
sunlight, and for reversals to be seen as 
bright lines they must be stronger than 
this background spectrum. In no promi- 
nence observed hitherto has the Q triplet 
been strong enough for this, but we have 
photographed many examples where the 
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O triplet partially reversed at tlie point B, 
%,e. 9 the dark lines of the O triplet at this 
point are markedly fainter than in the sky 
spectrum due to faint bright reversals 
iu the prominence. None of these examples 
are suitable for reproduction but we regard 
the partial reversal seen in many examples 
at the point where, the prominence is on the 
slit as demonstrating the existence of () in 
prominences. The distance AR is a measure 
of the height of the observed point in the 
prominence, and we have obtained partial 
reversals of the O triplet in prominences 
at a height of 10" above the upper surface 
of the chromosphere. 

The. presence of O in prominence is another 
blow to the theory of their being supported 
by radiation pressure, for this makes still 
another element present in far greater 
abundance than Ca + on which alone can 
radiation pressure be appreciable. 

We also attempted to photograph reversals 
of the O triplet in flocculi on the disc but 
have not hitherto been able to obtain con- 
vincing evidence. 

T. Boyds. 

A. L. Narayan. 

Kodaikanal Observatory, 

March 10, 1937. 


1 P utilisations of the Alleghany Observatory, 1925, 6, 
95. 


Effect of Temperature on the Wing 
Accompanying Rayleigh Scattering 
in Liquids. 

Recently Bhagavantam and Rao 1 have 
reported that there is a considerable 
weakening in the absolute intensity of the 
wing accompanying the Rayleigh scattering 
in benzene as we pass from the vapour 
to the liquid state. In an attempt to 
investigate this phenomenon more fully 
and to follow it up by stages, a study is 
made of the A 4358 Rayleigh line in the 
liquid at different temperatures. The scat- 
tered spectrum of benzene contained in an 
exhausted and sealed pyrex glass tube is 
recorded once at the laboratory temperature 
and again at 210° C. under the same condi- 
tions of illumination, slit width, etc. The 
times of exposure are so adjusted that the 
intensity of the vibration line *990 is nearly 
the same in both pictures. The liquid is 
under a pressure of about 18 atmospheres 


at the higher temperature but the tube is 
specially made out of thick-wall glass so 
as to withstand the pressure. In Fig. 1 



which is a microphotometric record of the 
A 4358 line, broken curve relates to the 
low temperature whereas the continuous 
curve relates to tfie high temperature. 
The following conclusions are drawn from 
Fig. 1*. At higher temperatures the extent 
of the wing does not alter, there is no increase 
in intensity in the external portions of the 
wing and the wing confined between 20 and 
50 wave-numbers from the centre shows 
a marked increase in intensity. 

Amongst others who have worked on 
similar lines, mention may be made of 
Gross and Vuks 2 who have studied this 
problem in the case of diphenyl ether. The 
extreme temperatures used by them are 
18° C. and 250° O. and the results obtained 
by these authors are. entirely similar to 
those reported in the present investigation. 
Veerabhadra Rao, 3 however, found that 
the intensity of the wing in all regions remains 
unchanged with increasing tempreature. 
This is evidently due to the fact that lie has 
not heated the liquids beyond their boiling 
points and in the case of benzene the range 
adopted by him, namely, 30 to 80° 0., is 
particularly narrow. Sirkar and Maiti,' 1 oil 
the other hand, obtained entirely different 
results as they found a distribution of 
intensity in the wings of liquid benzene 
similar to that obtained in gases both 
at the room temperature and 210° O. These 
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results are not confirmed by other investi- 
gators. 

The results of G-ross and Yuks on diphenyl 
ether as well as those of the author in benzene 
indicate that the liquid wings generally 
consist of two distinct parts which behave 
differently on heating. The outer portions 
possess features characteristic of the vibra- 
tional Raman scattering as they exhibit no 
increase in intensity when conditions are 
so arranged that the intensity of the vibra- 
tional Raman lines is kept constant. On 
the other hand, the intensity of the wing 
in regions closer to the centre increases 
under similar conditions suggesting that 
it is of a different origin. The increase 
may reasonably be correlated with the 
fact that the effective anisotropy of the 
liquid molecules increases with increasing 
temperature. 

K. Bapayya. 

‘ Department of Physics, 

Andhra University, 

Waltair, 

April 1, 1937. 


1 Proc. /ml. Acad. Set., 1937, 5, 18. 

2 Jour. d. Phys ., 1935, 6, 457. 

3 Proc. Znd. Acad. Sc/., 1934, 1, 274. 

4 /ml. Jour. Phys., 1934, 9, 323. 


Diamagnetic Susceptibility of Heavy 
Water. 

The values for the diamagnetic suscepti- 
bility of heavy water (D>0) obtained 
by different workers, do not agree among 
themselves. 1 A sample of 99*5 per cent, 
heavy water being available in the laboratory, 
its diamagnetic susceptibility was deter- 
mined, employing Gouy’s method. Full 
details of the apparatus used are described 
in a paper dealing with the diamagnetic 
susceptibility of formic and acetic acid 
solutions, to be published shortly elsewhere. 
Calibration experiments carried out with 
conductivity water, benzene and acetone, 
gave values for the constant which agreed 
to within 0*5 per cent. After correcting 
for the presence of ordinary water, assuming 
linear variation with percentage concen- 
tration, the mass susceptibility of pure 
heavy water was found to be 0*638 x 10“ 6 
at a temperature of 29°C. This value is 
in close agreement with those of Cabrera 
and Fahlenbrach 2 and Trew and Spencer 3,4 


but differs from the value fotmd by Hoar 1 
by about 1 *5 per cent. The values obtained 
by different workers are given below : — 


Author 

% of DoO 
employed 

1 

- X X 10 s 

Hoar . . 

99-2 

0*648 ± 0*004 

Seiwood aid Frost 5 

92-0 

0-644 

Cabrera and Fahlenbrach. . 

99-0 

0-697 

Trew and Spencer 

99-2 

0-637 ± 0-001 

Authors 

1 

99-5 

0-63S 


Our thanks are due to Norsk Hydro- 
Electric Kvoelstofaktieselskab, Oslo/ for 
supplying free of cost the. sample of heavy 
water used for these measurements. 

V. Nehra. 

M. Qureshi. 

From the Department of Chemistry, 
Osmania University, 

Hyderabad (Dn.), 

April 8, 1937. 

1 Hoar, Na’ure, 1936, 137, 497, 

2 Cabrera and Fahlenbrach, Natunoiss ., 1934, 22, 417. 

3 Trew and Spencer, Nature, 193G, 137, 70G. 

4 Trew and Spencer, /bid., 193G, 137, 99S. 

5 Seiwood and Frost, /. Amcr. Chew. Sec., 1933, 55, 
4335. 


Estimation o£ Rice Yields by Sampling. 

The estimation of yields of crops from field 
experiments by means of random sampling 
of the plots, instead of liarvesting them 
whole is becoming increasingly popular in 
England. Studies enunciated by Clapham 1 
and further developed by Kalamkar, 2 
Clapham 3 and Yates and Zacopanay 4 have 
done much to popularise as well as to 
standardise the mode and apparatus of 
conducting analysis by the sampling tech- 
nique. In America, Immer 5 has utilised 
sampling methods in studying sugar content 
of sugar-beets. Prior to the development 
of the random sampling method, Hubback 6 
determined yield of rice by sampling on a 
very extensive scale in Bihar and Orissa. 
As there are possibilities of the random 
method becoming popular in India we 
considered it of interest to report briefly 
our studies in rice. 
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In the season of 19 36 a number of rice 
fields in the vicinity of Karjat were sampled. 
For sampling, plots of 33' x 33' (1 /40th of 
an acre) were first marked out in the rice 
fields. Each plot was further sub-divided, 
north to south, in 3 sub-plots and from 
each sub -plot. 3 samples were taken at 
random. There were therefore 9 samples 
from each plot. The sampling unit was 
3' X 3'. The number of bunches and num- 
ber of ears in the unit area were also 
recorded. After sampling, the remaining 
plot was harvested and yield of grain and 
straw of the whole plot determined. Alto- 
gether 11 plots were sampled, but data 
on 39 plots only were available, as yields of 
two plots were mixed up inadvertantly. 

The analysis of yields of the plots indi- 
cated that in a few cases the division into 
sub -plots was advantageous, while in most 
cases the variance between sub-plots (D.F. 2) 
was smaller than within sub-plots (D.F. 6). 
The pooled estimate of variance is shown 
in Table T. 

Table I. 

Analysis of variance of sampling yields . 


Due to 

D.F. 

i 

Variance 

Plots 

38 

482*84 

Sub-plots 

7.8 

31*81 

Samples 

234 

-14*07 


It will be seen that the variance due to 
" between plots ” is much greater than 
that " between sub-plots 55 or to that 
c ' between samples ”, indicating great soil 
variability from plot to plot. The x>lot 
error per sampling unit is 21*97 or 63*30 
per cent, of the mean and for the mean of 
9 such sampling units the plot, error is 
2.1*10 per cent. The sampling error per 
sampling unit is 6*33 or 19*14 per cent, 
and for the 9 samples it is 6 -38 per cent. 

The " non-sampling ” error, i.e., the error 
if the whole area had been sampled, comes 
to 20*20 per cent, of the mean while the 
actual, as obtained from the actual yields 
of the whole plots, is 23*06 per cent. Thus 
the- agreement between the two is good. 

The mean yield per sampling unit was 
34*69 quarter ounces as compared to 34*38 
calculated from the total harvest. The 
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correlation between the sampling yield per 
plot and that obtained by total harvest is 
0 *866. The sampling technique used by 
us furnished 92 per cent, of the total infor- 
mation. The detailed account of the experi- 
ment and its significance will appear else- 
where.* 

B. S. Kadam. 

B. J. Kalamar. 

V. K. Patankar. 

Karjat, 

March 18, 1937. 


1 Clapham, Jour. Agric. Sci ., 1929, 19, 214. 

2 Kalamkar, Jour. Agric. Sci., 1932, 22, 783. 

3 Clapham, Jour. Agric . Sci., 1931,21, 36G ; 376. 

4 Yates and Zacopanay, Jour. Agric. Sci., 1935, 25, 
545. 

5 I miner, Jour . Agric. Res., 1932, 44, 633. . 

6 Hubback, Agric. Res. Inst. Pitsa Bulletin 1927, 
No. 166. 

Thanks are due to Ur. L. A. Ram das, Agricultural 
Meteorologist, Poona, for allowing one of us (R. J. 
Kalamkar) to co-operate in the investigation. 


Fibrous Tourmalines from the Mysore 
State. 

A few samples of tourmaline which were 
kindly presented to the author by the 
Director, Mysore State Geological Depart- 
ment, formed the material for investigation. 
Some of the specimens presented a distinctly 
fibrous structure. A chemical analysis of 
these specimens was, therefore, undertaken 
with a view to find out the difference, if any, 
in the chemical nature of this ■ fibrous 
mineral from the ordinary crystalline varie- 
ties of tourmaline. The results obtained 
are .given in Table I. 

Chemical Composition of the Specimens. 

Method of Analysis -. — The usual methods 
employed for investigation of tourmalines 
were studied with a view to ascertain those 
most suitable for the determination of boron 
and fluorine. The methods employed were; 
as follows : 

The method devised by Gooch 1 of distilling 
off the boron with methyl alcohol and weigh- 
ing as calcium borate was tried with synthetic 
mixtures of known proportions of silica, 
boric acid and calcium fluoride and was 
found to yield accurate results. This method 
was therefore adopted. 
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Fluorine was determined by the lead 
chloroduoride method of Hoffman and 
Lundell. 2 

Alkalies were determined by the usual 
Lawrence-Smith method, but the residue 
after removal of ammonium salts was 
evaporated with methyl alcohol to free it 
from any borate that might possibly be 
present. 

Water was determined by heating the 
mineral placed in a porcelain boat in a 
combustion tube, employing the usual pre- 
cautions and collecting the water obtained 
in a weighed calcium chloride tube. The 
results obtained are given below : 

Table I. 


Specimen 

A 

B 

C 

I) 


% 

% 

% 

% 

SiOo 

34*64 

34-00 

33*20 

35*38 

TiOo . . 

0-35 

0*52 

0-24 

0*80 

FeO 

8*00 

9*88 

11*03 

12*20 

AEG, 

38*90 

38*28 

41*54 

34*56 

CaO 

0*36 

1*59 

1*53 

1*36 

MgO 

3*39 

5*74 

0*59 

2*48 

Na 2 G •• 

3*70 

0*50 

1*53 

1-16 7 

HoO 

0*90 

1*00 

1*00 

1-70 

F 

n.D 

n.D. 

nil 

0*33 

0 3 .. 

9*1 

8*01 

8*00 

9-90 

1 " 

Muo . . . 

nil 

nil 

0*02 

nil 


99*34 

99*52 

99*28 

99*93 


Specimen A is a black variety of crystal- 
line tourmaline occurring as individual crys- 
tals. An analysis of this sample is inserted 
here with a view to compare this with those 
of B, 0 and I), which represent various 
tages from a semi-librous to a completely 
fibrous variety of tourmaline. It appears 
from the above analysis, that the chemical 
composition of the fibrous tourmalines is 
not very different from that of the ordinary 
crystalline types, indicating that the fibrous 
structure may not be due to any important 
change in the chemical composition of the 
mineral. This view is, however, purely 
tentative as the specimens examined are 


not from the same locality. Further work 
in this direction is in progress and an investi- 
gation of the crystal structure of the mineral 
by X-rays is also being conducted in the 
Physics Department of this Institute. 

The author wishes to gratefully acknow- 
ledge the constant help and guidance received 
from Dr. K. E. Ivrishnaswamy during the 
progress of this work. Thanks are also 
due to the Director, Mysore State Geological 
Department, for the kind gift of the above 
specimens. 

K. Y. Sl&EENI VASA I YEN"GAlw. 

Department of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

March 1 , 1937. 


1 Ant. Chew . Jour., .9, 23. 

“ Bureau of Standard Jour, of Research, 1929, 3, 
581. 


A Note on the Development of the 
Embryo-Sac in Phyllanthas niruri Linn. 

A monosporie embryo-sac of the 4-nueleate 
type is known at present in three families : 
Oenotheraeea? (all genera except Trapa 1 ), 
Euphorbiacese ( Godiceum , Ceramanthus and 
Glochidion 2 ), and Liliaeeie (only Clintonla 
borealis 3 ). Recently the same type of 
development was reported by Miss Parks 
(1935) 4 in Commelinantia P ringlet and 
G. anomala , • but her statements do not at all 
appear to be convincing and other members 
of the Commelinacea 1 are known to have 
the normal type of embryo-sac. Eusano’s 
(1915) 5 observations on Gastrodia data also 
demand a revision. 

The ephemeral nature of the antipodals 
(cells or nuclei) has misled several authors 
to imagine that they are not formed at all 
and that they were dealing with genuine 
5-nueleate embryo-sacs with only an egg 
apparatus and two polar nuclei. Thus, 
Rutgers (1923)° believed that there were 
only 5 nuclei in the embryo-sac of Moringa 
oleifcra while Puri (1934) 7 has now demon- 
strated that all the eight are formed. Haeckel 
(193Q) 8 likewise originally failed to observe 
the antipodals in Sisyrinchium aneeps but 
was able to detect them afterwards. 9 Among 
eases of this kind which deserve reinvestiga- 
tion, we may specially cite the following : 
Garcinia Kydii and G. Treubii (Treub, 1911) 1( ? 
Monophyllcea Horsfieldil (Ocblkers, 1923), 11 
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Ckat/Hvdorm coneolor (Siiessenguth, 1920) 12 
and Linaria gaiistwfolia (Persidsky, 1934). 1,3 
The last-named author makes the ambiguous 
statement that the antipodals are apparently 
not formed at all ! 

Of the Euphorbiaceous plants supposed 
to have a 4 -nucleate embryo-sac by Arnoldi 
(1912) 2 , Codiamm variegatum has already 
been shown to be normally 8 -nucleate by 
Lundberg (193.1 ) 14 and may be struck out 
of the list. The mistake was evidently due 
to the fact that the antipodals are very 
ephemeral and polar fusion takes place 
early. The designation “ Godiceum-type ” 
of embryo- sac, used by Palm (1915) 15 and 
Wettstein (1935) lias now' to be definitely 
discarded in favour of Schnarf s “ Oenothera - 
type ”. 16 

Our ow r n investigations on Phyllanthus 
niruri sliow r tliat the primary parietal cell 
is cut off in the usual way and the megaspore- 
mother cell becomes covered by several 
layers formed by its divisions. It undergoes 
the usual reduction divisions and produces 
a tetrad of megaspores or a row of three 
cells of which the lower two are megaspores 
and the uprper an undivided dyad cell. 
Here we wish to point out that a row of 
cc two ” or “ three megaspores ”, often de- 
scribed in embryological literature on the 
unbryology of Gymnosperms and Angio- 
iperms, is theoretically impossible. Mega- 
spore formation can be said to be over 
)nly after both the reducing divisions have 
oaken place. The two cells formed after 
the first reduction division are dyad cells 
and not megaspores ; w r hen there is a row 
of three cells at the end, one must be an 
undivided dyad. 

In every case the chalazal cell w r as found 
to function and its nucleus undergoes the 
usual three divisions to form 8 nuclei arranged 
in two quartets. A favourable slide showed 
all the four spindles of the last division 
and this leaves no doubt that the develop- 
ment is perfectly normal. Indeed, on looking 
over the literature on the subject, we found 
later that Modilewski (1910) 17 also figured 
an octo-nueleate embryo-sac in P. angusti- 
folius , although lie failed to observe all the 
stages leading to its origin. 

Arnoldi (1912 ) 2 makes no mention of the 
particular species of Geramanthus ( = Phyl- 
lanthus) which he investigated, but in view 
of the observations reported here, it is hardly 
to be doubted that his plant was also normal 
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and he overlooked the antipodals due to 
inadequacy of material of the right stage. 
The same may perhaps be said of Glochidion , 
which, however, still remains to be reinvesti- 
gated. 

An interesting feature in the ovule of 
Phyllanthus is the presence of a nueellar 
beak of the type found by Miss Lyon (1S98) 1B 
in Euphorbia corollata. The obturator is 
of common occurrence in the family and 
is present here also. 

As pointed out by one of us (Maheshwari, 
1937) it is possible to place a different 
and perhaps more correct interpretation 
on Smith’s (1911) 3 figures of Glintonia borealis , 
which would leave the Ocnotheraceae as the 
only family having a monosporic tetra- 
nueleate embryo-sac. And, this has been 
found to be such a constant and charac- 
teristic feature here, that Trap a , which 
is the only exception, may rightly be kept 
apart (on embryological grounds too !) in 
a different family, the Hydrocaryaeese. 

P. Mahesi-iwari. 
Berlin, O. B. Chowdry. 

February 24, 1937. 


1 Maheshwari, P., A Critical Review of the Types 
of Embryo-Sacs in A ngiospenns (in the press). 

2 Arnoldi, W., Trov. Mas. But. Acad. Si. Petersburg , 
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0 Rutgers? F. L., Ann. Jard. Bot., Buitcnzorg, 1923? 

33, 1. 

7 Puri, V., Proc. hid. Acad. Sci ., (B), 1934, 1, 279. 

8 Haeckel, }., Flora, 1930, 125, 1. 

9 Private communication to one of us (P. M.) during 
the course of a personal talk in Germany in February, 
1937. 

10 Treub, M„ Nouv. serie des rechcrchcs. Ann. Jard. 
Bot. Buitenzorg , 1911,24, 1. 

11 Oehlkers, F., Belli Bot. Ccntralbl., 1923, 39, I Abt., 

128. 

12 Suessenguth. K., Dis-s. Miinchen, 1919. 

13 Persidsky, D. J., Bull. Jard. Bot. Kieff, 1934, 17, 
11 (In Russian with English summary). 

14 Lundberg, F., Bot. Not. ( Lund . ), 1931, 346. 

15 Palm, Bj., ‘.‘Studien ueber Konstruktionstypen und 
Entwicklungswege des Embryo sackes der Angiospermen,” 
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Formation of a Quadrivalent Group in 
a Hybrid between Triticum vulgare and 
a Tr. vulgare extracted Derivative. 

A Tr. vulgare type with = 42 chromo- 
somes, extracted from a vulgcire-monocoecum 
hybrid (Kostoff, 1935) 1 was crossed with 
“ normal 55 Tr. vulgare . During the hirst 
meiotic metaphase in the pollen-mother 
cells of the hybrid obtained, a quadrivalent 
group of chromosomes was very often 
observed. Tnis phenomenon can be most 
probably interpreted by assuming exchange 
of parts (crossing-over) between two partially 
homologous chromosomes, obviously of 
P> and 0 genoms in the ¥ 1 hybrid vulgare- 
monoeoecum (Fig. 1 — T, TI, III and IV). In 
this hybrid as well as in Tr. vulgare- A ecale 
cereale hybrid (Lebedeff, 1933), 2 autosyndesis 
was found obviously between the chromosomes 
of P> and 0 genoms. The appearance of 
bivalent chromosomes in haploid vulgare 
(Gaines and Aase, 192f>) 3 also indicates that 
autosyndesis may occasionally take place 
in vulgare when its genoms are in haploid 
condition. The derivative vulgare , that we 
crossed, seems to have one cross-over chro- 
mosome (O'), because no ring of four chromo- 
somes was found but a chain with two 
somewhat larger and two somewhat smaller 
members. In all of the cells studied two 
of the chromosomes (1, 3) were directed 
to the one pole and the other two (2, 4) 
to the other pole. Only in one metaphase 
plate one chromosome was directed toward 
the one pole (2), while the other three were 
directed to the other pole (1, 3, 4). The 
interpretation is dhigrammatieaily represen- 
ted in Fig. I. 

Considering the above described pheno- 
menon and the interpretations advanced, 
it can be inferred that the enormous number 
of forms produced in wheat species crosses 
and in crosses of wheat with allied genera 
is due not only to gene recombination 
between homologous chromosomes from the 
homologous genoms but also to the exchange 
of parts between partially homologous chro- 
mosomes from vulgare genoms autosyndeti- 
cally (Duplication-deficiency). (Compare 
also Winge 1924 ; 4 and Kostoff, 1935 5 .) 
Parallel with these the exchange of parts 
between non-homologous chromosomes 
(Belling, McOlintock) as well as the increase 
mutation frequency following hybridisation 


(Belgovsky, Kostoff) should also be consi- 
dered. 



Fig. l. 

I, II, III and IV — in vulgare- monocozcum hybrid. V — 
in the hybrid between the extracted derivative and 
‘‘normal” vulgare. I — chromosomes K an 1 C (one might 
be from genom B, the other from genom C) have a small 
homologous segment II — leptotene, homologous 

segments attract each other, r. ovR— the place where 
crossing- over takes place. Ill — diplotene (also auto- 
syndetic bivalent with one chiasma). IV — second 
anaphase— two normal chromosomes (B and C) and two 
cross-over chromosomes (B r and (A). V — a quadrivalent 
consisting from three normal (B, C, C) and one cross- 
over chromosome (CA)« 

Dontcho Kostoff. 

Institute of Genetics, 

Moscow, USSR. 

1 Kostoff, Dontcho, Compt . Rend. Acad. Sci. USSR , 
1935, T.I, No. 2-3, 155. 

- Lebed eff, V., “ The phenomena of Autosindesis in 
intersp. hybrids of vulgare wheat ”, Kharkov, 1933. 

Gaines, K. F., and Aase, H. C., Amer. Journ. But., 
1926, 13, 237. 

4 Winge, O., Ilereditas, 1924, 5, 241. 

r * Kostoff, Dontcho, Sbornik Ccskosloven. Akadem. 
Ze Died 'els., 1935, 10, 3 89. 


Perennation in Cuscuta reflexa Roxb. 

Of all the Indian species of Dodders, Cuscuta 
reflexa appears to be hardier than others 
in attacking herbaceous as well as woody 
plants. No perennial Cuscuta has been 
reported from India, all the species being 
annuals like the European dodders. 1 One 
exception is Cuscuta verrucosa , which 
grows under the tropical sun and functions 
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throughout t.m* year, wherever it lias once 
attacked, the host. 2 

C uncut a rejlexa parasitic on Strobilauthus 
gossj/piuns and S. eanarieus over large 
areas in the sholas of Mysore forests 
has been observed to exhibit an interesting 
new method of percnnation and growth. 
It grows rapidly during the rainy months 
of the year and after flowering gradually 
disappears. By the time the summer sets 
in, nothing is seen of the parasite till the 
next monsoon, when it makes its appear- 
ance again. Short period of rainless summer 
is passed by the parasite by two methods. 
First is the usual seed formation and the 
second is the perennation described below. 
At the beginning of summer, the parasite 
dies and disappears completely except some 
of its haustoria with their absorbing tissue, 
which, remain embedded in the tissue 
of the host. The. absorbing tissue becomes 
gradually isolated from the parasite on 
its death and decay, remains alive, though 
inactive, during the summer. Its require- 
ments are well supplied by the host through 
the intimate connection of the xylem and 
.phloem of the host and the parasite. 3 Early 
in next rainy season, stimulated by the 
renewed activity of the host, these isolated 
absorbing tissues “ Islands 55 embedded in 
the body of the host, organise several centres 
of growth, each of them will ultimately 
produce an young shoot or stem. Thus, 
number of young shoots are formed and 
they push themselves out. of the cortex 
of the host. Further growth of these shoots 
results in the fresh attack of the uninfected 
parts of the host. 

Tliis method of perennation of Cuseuta 
rejlexa appears to be an adaptation to the 
ecological conditions under which it is 
obliged to grow. Cuseuta rejlexa cannot 
possibly continue its vegetative growth 
throughout the year like the. above men- 
tioned Cuseuta verrucosa , for reasons of 
marked variations in climatic', conditions. 
Further difficulty is also felt by the parasite 
to propagate effectively, by means of seeds 
specially in the absence of proper hosts 
at proper stages of development in the 
immediate neighbourhood of the seedlings. 
It is essential to note in connection with 
the above that Strobilanthus occurs gregari- 
ously in vast numbers forming almost the 
sole undergrowth in forests which does 
not support another lower strata of vegeta- 
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tion, to serve as hosts for the seedlings 
of Cuseuta . 4 

L. ‘Narayana Eao. 

Department of Botany, 

Central College, 

Bangalore, 

March 2d, 1937. 


1 J. D. Hooker, Flora of British India , 4. 

** Oliver and K truer, Natural History of Plants (Eng. 
Kd.) , 1, 171-70. 

3 G. J. Peirce, Ann. Bot 7, 291-318. 

• 1 J. C. Willis, A Dictionary of Flowering Plants and 
Ferns , 1925, 194-95. 


The Inheritance of Deciduousness 
of the Pedicelled Spikelets of Sorghum. 

Tee occurrence and inheritance of deci- 
duousness in the grain bearing sessile 
spikelets of sorghum has been recently 
reported. 1 Pedicelled spikelets arc 1 a con- 
stant feature in sorghum earheads. They 
occur along with sessile spikelets singly 
and in two’s at the terminals of the racemes. 
These pedicelled spikelets arc 1 usually abor- 
tive. The terminal ones may occasionally 
be anther iter ous. The anthesis of these 
ant.heviferous Mowers has been noted. 2 Pedi- 
celled spikelets occasionally turn herma- 
phrodite. 3 

Pedicelled spikelets differ in t.lidr size, 
prominence and the length of their pedicels. 
In wild sorghums they are always deciduous. 
In cultivated sorghums they are usually 
persistent, though in some varieties they are 
deciduous (vide illustration). This charac- 
ter of deoiduousness has proved to be of 
taxonomic value. .As in the case of deci- 
duous sessile spikelets, the pedicelled ones 
also, when deciduous, fall off breaking 
at the point of articulation of the spikelets 
with the tip of the pedicels, leaving conspi- 
cuous discoid white tips at the ends of the 
pedicels. 

This significant character has proved 
heritable. Sorghum margaritiferuwi , Stapf. a 
variety of sorghum from Sierra Leone is 
characterised by deciduous pedicelled spike- 
lets. In crosses between Sorghum margmiti- 
ferum Stapf. and the grain sorghum, Pena 
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manjal cholam ( Sorghum Burra , Stapf.) var. 
Goimbatoricum (Burkill) Snowden (with per- 
sistent pedicelled spikelets), the first genera- 
tion plants had persistent pedicelled spikelets. 



Persistent Deciduous 


Pedicelled Spikelets in Sorghum. 

In the second generation there was a simple 
monogenic segregation between persistent 
and deciduous spikelets. The figures are 
as follows : 


Fo Family Nos. 

Pedicelled spikelets 

Persistent 

Deciduous 

A. S. 4746, 4747, 4772, 

4773, 4973. 

293 

SS 

N 2 = .7 

P > -05 



Prom this a third generation of 19 families 
was raised and of these 3 families bred true 
to deciduousness, 4 to persistence and 12 
segregated again as follows : 


i 

F 3 Family Nos. 

Pedicelled spikelets 

Persistent 

Deciduous 

A. S. 4787, 47S8, 4790, 

4791, 4794, 4795, 

4796, 4797, 4799, 

4800, 4802, 4803. 

438 

r 

13G 

o 

11 

°k 

P > *05 



A similar experience has been met with 
in another race of sorghum from Nigeria, 
Sorghum caudatum, Stapf. In family No.A.S. 
4940 there was a segregation for this charac- 
ter, there being 07 ear heads with persistent 
pedicelled spikelets and 22 with deciduous 
ones. 

It will thus be noticed that the deciduous 
character has proved a simple recessive to 
persistence. The gene responsible for deci- 
duousness of pedicelled spikelets has been 
designated sip. Sip results in the persis- 
tence of pedicelled spikelets. Sip is a simple 
dominant to sip. 

G. N. Rangaswami Ayyangar. 

V. Panduranga Rao. 

T. Venkataramana Reddy. 

Agricultural Research Institute, 

Coimbatore, 

Mar oh 19, 1937. 


1 Curr.Sci 4, (G), 299. 

2 hid. J. A gric. Sci 1, (IV), 453. 

3 Curr. Sci . j 3, (9), 433. 
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Chemists, Lives and Works. By S. V. 

Divekar. (Standard Publishing Company, 

Bombay), 1936. Pp. xii + 298. 

This book lias been written ostensibly 
to help the. candidates for the B.Sc. exami- 
nation of the Bombay University. It gives 
the life and work of thirty-one famous 
chemists and covers a period of nearly 
a century and a half. The first chemist 
studied is Sir Henry Cavendish who flour- 
ished from 1731-1810. The youngest of 
the. chemists studied is Henry Gwyn Jeffreys 
Moseley, the discoverer of atomic numbers, 
who met his premature end in his twenty- 
eighth year in 1915, while in active service 
in the Great War. The book includes 
also the lives of two living chemists — 
Richard Willstatter, familiarly known as 
the Chlorophyll Wizard ” and Sir Prafulla 
Chandra Ray, our distinguished countryman, 
who has been called the cc Master of Nitrites ” 
by Prof. Armstrong. 

One chapter is devoted to each of the 
thirty-one chemists studied in the hook. 
Each chapter begins with a portrait of the 
chemist. Then we have, on an average, 
i Chree-page chronicle of the chief events 
if his life. Then follow^ three more pages 
nto which has been condensed a fairly 
exhaustive treatment of his chief contri- 
butions to Chemistry. The result is that 
we get a biographical picture of the eventful 
period commencing with 1784 — when Caven- 
dish published his studies of the properties 
of hydrogen and the composition of water 
in his paper entitled “ Experiments on air ” 
in the .Philosophical Transactions of the 
Royal Society — and ending with 1929 — 
when J'un Perkin laboured at synthesising 
(licentrinc and narcotine. 

A good deal of labour should have been 
spent ' in collecting the rich data scattered 
throughout the book. The educational 
value of the book would have been consider- 
ably enhanced if a short bibliography of 
sources had been added at the end of each 
life, with exact page references. A book 
written for B.Sc. students should aim not 
only at imparting information hut also at 
leading the students on to the use of the 
original sources. It is the latter aim that 
is really more productive and valuable. 


No doubt, names of fifteen books and three 
journals occur under the heading “ Biblio- 
graphy ” in a fly-leaf at the end of the hook. 
But that is not the kind of bibliography 
that will stimulate the youth to further 
work. After all, the author should have 
had the exact references in his bauds. 
Hence, it is desirable that they should he 
made available to the students, at least 
in the next edition, in the form I have 
mentioned. 

S. R. Ranganathan. 


Methods of Chemical Control for Cane 
Sugar Factories and Gur Refineries. 

Adopted by the Sugar Technologists’ 
Association of India, Second Edition. 
(Published by the Sugar Technologists’ 
Association of India, Nawabganj, Oawn- 
pore, India), 1936. Pp. xiii+387. Price 
Rs. 10. 

This hook has been published by the 
Sugar Technologists’ Association of India 
and is a compilation of all their approved 
methods of chemical control, according to 
a scheme drawn up by Noel I)eerr. Unlike 
a mere compilation the hook contains 
explanations of the principles and apparatus 
employed in sugar factory control. 

It is divided into two parts. The first 
part is descriptive of the approved methods 
and the second part merely contains 32 
useful tables and control-data sheets. 

The book commences with a set of defini- 
tions approved by the Association and the 
Java Hawaiian definitions arc included for 
comparison. The fundamental formulae for 
factory control are derived in Chapter II 
and there the recommendation is made 
that “ Sucrose ” values should be made 
the basis of control in preference to “ polari- 
sation ” figures. In the chapter on the 
control of the factory are included both the 
mill and boiling house control. The former 
is amply illustrated by typical Brix- variation 
curves. 

The important and up-to-date methods 
for determining water, solids, fibre and 
sugar form the subject of two chapters 
and the principles, apparatus and procedure- 
are fully explained with illustrations. 

{Continued on page 551) 
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The Problem of Reality in Physics.* 

By Professor B. Ortvav, Budapest. 


1. The Present Crisis in Science. 

J\JOWADAYS we often hear the asser- 
tion that science is passing* through 
a crisis. Popular works and newspapers 
speak of a “ Bankruptcy ” of science, and 
even some excellent representatives of 
science express the opinion that science 
is developing in a wrong direction. Others 
declare that the very aim of science, namely, 
the search for truth, is wrong, or, at least, 
fruitless ; they only attribute a value to 
purposes of immediate utility. Others, 
again, fix their attention upon the radical 
change of the circumstances of life under 
the influence of technical sciences, and, 
regarding the numerous effects of industrial- 
isation which have destroyed the equi- 
librium of social forces, often arrive at 
sceptical conclusions. And one of the 
strictest' critics of our civilisation, the 
recently deceased Oswald Spongier, is, 
according to his great work Beeline of 
Western Civilization , inclined to detect 
certain signs of decadence in some of the 
most glorious achievements of modern 
science. 


* From a lecture delivered at the Indian Institute of 
Science, Bangalore, on 6th January 1937. 


While we cannot deny that there exists 
a crisis in our civilisation, manifesting 
itself in political and social restlessness, 
we also cannot doubt that in science, too, 
there is a certain crisis. This may give a 
justification for devoting a few words to 
the nature and importance of this crisis. 

Many of you may be inclined to reject 
at once any doubt about the value' of 
science. And I think, to the same group 
would belong everybody who has merely 
objectively witnessed the scientific develop- 
ment during the last decades, as well as 
the majority of those who take part in 
scientific movements. Science has passed 
from one triumph to another, succeeded 
in observing an immense multitude of 
facts and in explaining th?m from a unitary 
point of view ; thus we are fully justified 
in calling the present time a golden age 
of science. And, if we consider the innumer- 
able effects of science on practical life, 
the part steam and electricity play in it, 
or even the most recent inventions such 
as broadcasting, the applications of various 
radiations, aerial traffic, and so on, we 
likewise arrive at the conclusion that some- 
thing causing such effects must certainly 
possess a deep-rooted intrinsic importance. 
For, even if we do not agree that the value 
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of sniMKT is given by its practical avail- 
ability, we must: acknowledge that practi- 
cal effects an*, though rather external, 
yet the iiioiv easily discernible signs of 
its import since. 

dn the other haml, science has undoubt- 
edly undergone a. very profound trans- 
formation in recent years. Many principles 
which wore until recently regarded as 
incontestable axioms have lost this impor- 
tance, and this can ol* course produce in 
a. superficial eyewitness a reeling of un- 
certainty. Many excellent, investigators 
who contributed fundamental discoveries 
to this Iran si or mat ion a few decades 
ago were unable to follow the further 
development, and are now inclined to 
condemn it.. 

If, however, we examine the develop- 
ment of physics more attentively, we gain 
the conviction that the recent, turn was 
entirely healthy and logical, without any 
sign of deviation or partiality, although 
tin 1 transformation of our ideas was very 
deep and we had to renounce many of 
them which formerly seemed evident, 
'hirst, of all we must emphasise that the 
whole development was continuous and 
smooth. Although it took a formidable 
pace during the last decades, we can say 
that the great discoveries followed one 
upon another continuously since the 
renaissance and particularly during the 
past, century. We can even assert that 
the latest transformations, the atomic and 
electronic theory, the theory of relativity 
and the quantum theory, developed very 
smoothly, without deeper controversies, as 
if with a general consent. Struggles such 
as raj. accompanying the Darwin theory 
of descent did not arise and it did not. come, 
to the formation of great antagonistic 
schools. There was, of course, some contra- 
diction, but. partly of sheer outsiders and 
partly of physicists, who, although some 
of them had great merits as experimenters, 
were not. sulliciently familiar with the 
language of mathematics which is so 
indispensable for expressing and under- 
standing the physical contents of the new 
theories. All these controversies, although 
assuming sometimes, particularly in the 
case of the theory of relativity, rather 
grotesque forms, had only an insignificant 
.influence on the development of science ; 


among those possessing the necessary com- 
mand of mathematics there was hardly 
any opposition and the foundations of 
the new theories now appear obvious 
facts in general opinion. 

The theory of relativity presented itself 
immediately in a perfect shape, as the climax, 
of a long evolution. The development of 
the quantum theory, however, was quite 
different. This fundamental theory of 
modern physics emerged as a very special 
hypothesis which could not be fitted into 
the frame of classical physics, and it grew 
after a long struggle to the present general 
theory. If leads to a modification of classical 
physics which is even greater than that 
effected by the theory of relativity, it 
demands a radical change in anciently-rooted 
ideas and presents a great number of 
unsolved problems. But, it has finally opened 
new domains and interpreted such important 
phenomena (I refer only to the theory of 
spectra and to the waves of matter), that 
its elimination from physics is impossible. 

The continuity in the development of 
physics shows that the new great, theories 
actually include the old ones ; they acknow- 
ledge the validity of classical physics within 
the realms of observation it was meant to 
explain. 

It follows that there is nothing in the 
development of physics to weaken our 
confidence in the healthy state of science. 
On the other hand, we notice that actually 
there is suech a distrust as a social pheno- 
menon of to-day. Perhaps it is so because 
of the long continuance of the rapid develop- 
ment of science in a. particular direction 
which, possibly, is not quite free from 
a certain onesidedness. Perhaps people are 
feeling that it is high time for other compo- 
nents of our civilisation to keep pace with 
the development of the exact sciences. 
Perhaps the effect produced by science upon, 
the forms of life, the transformations in the 
production of goods, the modifications in 
the structure of human society are taking 
place too rapidly to ensue in harmony ; 
this results in phenomena which certainly 
can he called critical. The problem of how 
to eliminate social and economic disharmony, 
however, cannot be solved by stopping the 
development of science ; it must he solved, 
on the contrary, by the methods of science 
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themselves. Slogans such as ‘‘ stop science” 
and similar demagogic anti-scientific catch 
words which we can hear nowadays in 
certain countries with a glorious scientific 
past, certainly can cause heavy damage to 
the development of science ; such slogans 
are, however, not produced by the evolu- 
tion itself of science but are mere symptoms 
of the general crisis of our civilisation. 

Whilst we have thus to reject most de- 
cidedly any superficial and harmful as- 
sertion concerning the bankruptcy of science, 
we cannot deny that we have to face serious 
problems with regard to the effects of 
scientific development upon life as Aveli as 
to its philosophical interpretation. 

This lecture is intended to give the presen- 
tation of a problem of the scientific interpreta- 
tion of the world. I hope to make a contri- 
bution to the solution of this problem which 
is the problem of reality in physics, the 
question what is to be regarded as real 
in natural sciences. Just in these days 
there is an ardent polemic on this matter 
between <c positivists ” and “ realists ” — 
a polemic which, of course, does not touch 
the existence and the foundations of 
science. 

2. The Notion of Beality in Common Life 
and in Philosophy. 

As long as we take a naive, uncritical 
standpoint with resjiect to the contents 
of our consciousness, the problem of reality 
does not present itself. In this stage every- 
thing occurring in consciousness appears as 
real; objects and sounds, dreams and fancies. 
The problem of reality first emerges when, 
in order to acquire a unitary scientific view 
of the world, we begin to distinguish between 
essential and unessential, between perma- 
nent and transient, between k< real ” and 
“ apparent ”. These categories are correla- 
tive and appear always simultaneously. 
We shall consider a few examples, taken 
from common life in order to fix the meaning 
we want to attribute to these words. 

If my house burns down or a friend dies, 
these events will have portentous conse- 
quences upon my whoie life ; they will great- 
ly influence the future contents of my 
consciousness. If, on the other hand, these 
events occur in my dreams only, they will 
have no such consequences ; I shall dwell 


in my house as before and I shall continue 
to meet my friend. The two cases are 
quite differently related to other events of 
my life : the first is of serious consequence, 
the second remains an isolated event scarcely 
related to others. When we say that 
a political movement has a reality, whilst 
another lacks reality, then we understand 
that the former cannot be ignored without 
risking serious consequences, whilst the 
latter can be left out of consideration 
without incurring a risk. 

When a solid body runs against me, 
it will hit me and possibly hurt me. On 
the contrary, a shadow running against 
me and falling on my body wfill have 
no serious consequences. When I plunge 
a rod into water, it will appear angular ; 
after removing it out of the water, it is 
straight again. In other cases, when a rod 
appears angular, it cannot be used again 
and will soon fall into pieces. We cannot 
seize a fata morgana or a rainbow; these 
do not behave as real bodies. 

These examples show how we discern 
in common life between real and apparent, 
or even between different degrees of reality. 
We see that it is the importance or the 
effectiveness which serves as a measure 
of reality, which is thus fixed by a judgr 
ment of valuation. It is often the mere 
persistence in time which forces us always 
to reckon with a certain thing and which 
consequently serves as a criterion of reality. 

In philosophy the notion of reality has 
a similar meaning. 

We remember the famous simile in 
Plato’s dialogue on the “ State ” ; here 
the perceptions are compared to shadows 
of bodies projected on a wall by a fire 
behind the spectator, bodies being in move- 
ment in front of the fire. The shadows 
represent the realm of the “ apparent ”, 
the bodies moving in front of the fire those 
of the real ” beings ; the simile has to 
explain that the objects as they appear 
to our senses belong to the realm of the 
apparent, whilst the eternal and unchanging 
“ ideas ” are representations of tne sphere 
of the real. In Indian philosophy also, 
real and apparent are contrasted in a strik- 
ing manner. Thus in Yedanta philosophy the 
world of Maya as the realm of the apparent, 
of illusion, contrasts with Brahman , the 
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unchanging, eternal, perfect, solely real 
being, the only existence ■which really 
deserves this expression. 

' In Buddhist scripture the things of the 
world are compared to “ foam floating 
upon the Ganges'’ to “the pisang which 
lacks a solid framework ”, to a fata 
morgana , to a “ bubble of water ” ; 
they are transient and unimportant. Con- 
trasting with them there exists something 
delined by negative attributes only : the 
Nirvana, which, with all its negativity, 
plays exactly the same part as, in other 
systems, the highest degree of reality, the 
absolute reality or the Deity. 

3. Realism and Nominalism. 

In philosophy, a fundamental problem 
of any system is to determine what is to 
be regarded as real. Likewise, in the exact 
sciences the same problem is always present 
and passes through their history, as we 
shall see later.’ Here we shall mention 
two antagonistic points of view, the struggle 
of which runs through the entire history 
of philosophy and, in a modified form, 
can be found in physical discussions upon 
the question of reality. These antagonists 
are realism and nominalism. The idea 
of realism, that is, of philosophical realism, 
first emerged when people became con- 
scious of the existence of abstract ideas, 
and recognized their importance. To-day 
we can hardly imagine how astonishing 
and admirable this perception must have 
been ; the long-searched for Absolute Reality 
was thought to be found in abstract ideas. 
Tims, when. Pythagoras began to have 
a present time of the actual importance of 
numbers, he. thought them to he the true 
fundamental reality and made of them 
an object of almost religious worship. And 
Plato perceived Ideas as the really existent 
things, in contrast with the transient, 
alterable bodies given by sensuous percep- 
tion ; he founded a system of philosophy 
which, in a way is still existing. 

The question concerning the nature and 
importance of ideas has since then always 
been on the programme of philosophy. 

Opposing this realistic standpoint of 
Plato, there is another point of view, accord- 
ing to which there is no reality beyond 


the transient, alterable sensuous things ; 
notions are mere names. Hence this stand- 
point is called. “ nominalism These 

points of view are lighting one against 
another in the ideas upon the foundations 
of modern physics. 

4. Positivism. 

In the philosophy of to-day, nominalism 
appears in a characteristic form in the 
direction of epistemology which w r as started 
by the works of Ernst Mach, the Vienna 
physicist and philosopher, in the closest 
connection with the problem of the natural 
sciences and particularly of physics, and 
has become almost an official philosophy 
of the quantum theory of to-day. Phillip 
Prank is one of those who have worked 
out this program in detail. But also 
the great representatives of the quantum 
theory, Bohr, Heisenberg, Dirac and Bchrod- 
inger, share this way of thinking ; Jordan 
has recently given a very clear and un- 
exaggerated presentation of it in his newly 
published book. On the other hand, Planck, 
Laue and Sommerfeld are the chief represen- 
tatives of the realistic point of view in 
physics. 

According to Mach, our only direct data 
available are the sensations. Any other 
thing is composed of them ; it is but a 
complex of sensations, either simultaneous 
or not. Bo are our notions, our logical 
functions such as judgment and so on. 
There is no physical reality independent 
of sensations ; the postulate of such an 
independent reality is a mere logical con- 
struction which serves to express connec- 
tions between our sensations, to foretell 
coming sensations. That my writing-desk 
is real, means only that some optical, haptieal 
or thermal sensations by which its notion 
is delined always arise when eireu ms tanc.es 
are suitable, for example, when my eyes 
are opened, when a lamp is burning or when 
my bands are in a certain position. Beyond 
this nothing can be said and thus it is 
no problem at all but a meaningless question 
to ask whether the writing-desk exists 
when I am not observing it. 

More generally, it lias no sense at all 
to speak of the existence of a tiling which 
cannot be observed ; thus, e.g ., it is a sense- 
less question whether other worlds exist 
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which are in no connection with our world. 
Nothing exists that cannot be observed : 
this is the view of positivism. 

The recent positivism that lias arisen 
from quantum mechanics is much less 
engaged in the analysis of sensations ; 
it considers sensations rather as symbols 
which can completely be replaced by pointer- 
readings on instruments. They should 
even be replaced by pointer-readings for 
the sake of exactitude and unambiguity. 
This is obvious to the physicist ; thus 
a certain colour can unequivocally be de- 
scribed from a physical point of view by 
a wave-length as the result of a diffraction 
experiment, unless we have to do with its 
bearing on physiology. According to this 
view the fundamental facts are pointer- 
readings or coincidences of a pointer and 
a point of the graduation ; the problem 
is to find functional relations between 
different pointer-readings, to infer from 
certain pointer-readings other ones, occurr- 
ing possibly in the future. 

5. Analysis of Immediate Experience. 

The common point of view, however, 
is quite different from this. Our attention 
is commonly directed to the things them- 
selves instead of our sensations of them ; 
in common life wc neglect the accidentals 
adhering to our sensuous impressions. When 
we form an idea of a thing or a person, 
we do not imagine a certain perspective 
view of the object under a certain illumina- 
tion, although our impressions always refer 
to such a particular picture ; we think, 
on the contrary, of characteristic features 
that are common to all views of the object. 
The art of primitive nations deals, in the 
first place, with characteristic features of 
the object : the face is represented in profile, 
the eyes seen in front *, it is a much later- 
stage when a singular impression is brought 
into .consciousness by a conscious spiritual 
effort. We try to pick out of the variable 
sensuous impressions a constant kernel on 
which, by preference, our attention is fixed ; 
in common life we hardly care for the 
immediate pure sensuous impressions which 
only concern the psychologist in the moment 
he 'is at work. To fix the attention on the 
moon, or ■ to be conscious of a yellowish 
circular optical impression, are quite diff- 
erent things ; in the first case the yellowish 


circle is only a sign, a symbol of an object. 
This difference has, of course, nothing 
to do with the question whether I am, 
in an actual case, succumbing to an illusion 
or not. The elucidation of these things 
represents an important merit of the new 
psychology and phenomenology. In a 
similar manner, the properly so-called 
mental activities, judgments, and so on, 
cannot be derived from sensuous impres- 
sions and their succession ; they are actually 
separated from them by a wide gap. If 
a physicist looks upon the sensuous impres- 
sions as the only ultimate elements, he 
accepts an entirely obsolete and incorrect 
psychology. Mach already has extended 
the circle of the immediately given elements 
by including the space-time structure of 
the world in it, and Jordan, in his above- 
mentioned excellent book, points out that 
certain £i totality conditions ”, Ganzlieits- 
bedingungen, must also be taken into con- 
sideration. Nevertheless, I think that 
positivistically -minded physicists do not 
recognise clearly enough how narrow and 
partial their picture of the immediately 
given elements of the world is. It would 
be very advantageous for them to learn 
to know some important psychological and 
phenomenological researches concerning the 
question of what is immediately given 
to us. The works of Husserl, Stumpf, 
Messer, Scheler are also accessible to physi- 
cists, though they may find some difficul- 
ties in the terms used by the philosophers. 
So far as I know H. Weyl is the only mathe- 
matician and physicist who is aware of 
these problems. 

(>. Physical Realism. 

On the other hand, the state of mind 
of a physicist is much nearer to that of 
the common man than to the positivistic 
theory, as soon as lie deals with a concrete 
physical problem, instead of the philosophy 
of physics. His interest is then directed, 
not to sensations or pointer-readings which 
play the role of mere tools, but to the 
objects themselves. In his paper entitled 
“ Wege der Erkenntnis ” Max Planck gives 
a very plastic expression to this point of 
view. Our theories refer to the moon, 
to liquids and solids, to atoms, molecules 
and electric fields, instead of direct sensual 
impressions. The fundamental task of 
physical research is just the construction 
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ol a description of the world which is indepen- 
dent of our individuality and of limita- 
tion ,s imposed by our organism. This, 
of course, can only be accomplished by 
a process of gradual development ; we 
acquire step by step pictures of more and 
more profound reality. We can see this 
very clearly in the development of astro- 
nomy. The Ptolemaic cosmology attaches 
itself immediately to the observations of 
the curiously slung paths of planets as 
they appear to a terrestrial observer. On 
the other hand, the Copernican theory 
renounces a direct reference of the observed 
data to the terrestrial observer ; it relates 
the. planetary movements to the Sun and 
obtains thus very simple paths instead 
of the former complicated ones. By this 
simplification a path was opened to the 
establishment of fruitful hypotheses and 
the discovery of the laws of gravitation 
by Newton was made possible. Here the 
progress consisted of the choice of an 
invariant description instead of a descrip- 
tion from the point of view of a particular 
observer. By this choice a mathematical 
description of the phenomena for any 
observer was rendered possible. 

This process repeated itself much later 
in the theory of relativity and, in a more 
abstract form in the Dirac transformation 
theory of quantum mechanics. 

The positivistic standpoint which endea- 
vours to reduce everything to pointer-read- 
ings is, of course, not incorrect, as the facts 
can be described in this manner also ; it is, 
nevertheless, extremely partial and even 
incorrect as soon as it pretends to be 
the only possible expression of the absolute 
truth. A comprehensive theory cannot be 
built up if nothing but the elements from 
which we start are permitted to figure in it. 
Otherwise our way of proceeding would 
be analogous to an effort to remove abstract, 
ideas. Indeed, we teach children by telling 
thorn that two apples plus three apples 
equal live apples ; two horses plus three- 
horses equal five horses ; but. as soon as the 
child has conceived the idea of the abstract 
numbers, further learning on concrete ex- 
amples is unnecessary. 

7. Nominalism and Realism rx Physics. 

The antagonism between positivism and 
physical realism is analogous to the relation 
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between nominalism and philosophical re- 
alism. According to nominalism and also 
to positivism, t.lie only directly given data 
are the sensuous impressions ; anything 
beyond them is a result, of intellectual 
construction and is reducible to sensuous 
impressions. In opposition to this, realism 
attributes self-existent reality to notions 
and physical objects respectively. Here 
trivial contradictions result, of course if 
we do not discern sufficiently between 
physical objects and abstract notions. The 
notion of the number 3 does not float 
in the air between other things, nor exists 
in the time ; but it has its “ place ” in the 
row of integers, viz., between the numbers 
2 and 4. We often hear that abstract notions 
can be constructed arbitrarily, whilst physi- 
cal objects are given things with fixed attri- 
butes. We want to examine this question 
more closely. We can term a thing a Throe, 
a Four or a Multiplication *, by this, however, 
we only specify the notion we have in our 
mind, just, as if we would state what physical 
object, we intend to examine. After we 
have done so, we are no more free, e.g., in 
prescribing what, factors the number 6 may 
contain. The following arithmetical example 
may be useful with regard to the case of 
sensuous things and of physical objects 
also. An irrational number can be defined 
as the limit of certain sequences of rational 
numbers. Any proposition concerning ir- 
rational numbers can be interpreted as a 
proposition concerning such sequences ; a 
representative positivistic philosopher, Ph. 
Franck, even says that, an irrational number 
is nothing but a name and is identical with 
the sequence which serves to define it. This 
statement is true in so far as any proposi- 
tion can be described by referring to the 
sequence only. It would, however, be partial 
and even false, if we would regard it as the 
only possible expression of the facts. We 
can, indeed, define an irrational number by 
means of an equation of which it is a solu- 
tion ; we can methodically deal with it on 
this basis as is done actually in the theory 
of algebraic numbers. 

Quite similarly, we can express any rela- 
tion between complex numbers as a relation 
between real numbers ; we can regard a 
complex number simply as a system of 
real numbers. But. we can also consider 
complex numbers as self-existent quanti- 
ties defined by the rules they are obeying. 
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Correspondingly, wo can regard a matrix 
equation in quantum mechanics as a symbolic 
expression of a Unite or infinite number of 
ordinary equations. But this is one possibi- 
lity only. We can also consider the matrices 
as defined by their operational rules and 
admitting* an infinity of representations 
by means of ordinary numbers, none of 
which possesses a higher degree of reality 
than the others. In his profound book, 
fascinating in its ingenious exposition also, 
Dirac speaks of the notions of quantum, 
mechanics as follows : 

“ The new theories, if one looks apart 
from their mathematical setting, are built- 
up from physical concepts which cannot be 
explained in . terms of things previously 
known to the student, which cannot even 
be explained adequately in words at all. Like 
the fundamental concepts (e.g., proximity, 
identity) which every one must learn on his 
arrival into the ■world, the newer concepts 
of physics can be mastered only by long- 
familiarity with their properties and uses.” 

The fundamental quantities of quantum 
mechanics, the operators, are so far from our 
familiar notions that we cannot wonder at 
the acuteness with which the question of 
physical reality was reopened by the quantum 
mechanics. 

8. Ti-ie Relativity of the Logical Basis. 

The above-mentioned examples from 
arithmetic (irrational and complex numbers, 
matrices) show that we can regard the same 
fact from many points of view, which are 
not at all in contradiction one to another. 
I think this fact leads to an adequate 
judgment of the relation between realism 
and nominalism, as well as between physical 
realism and positivism. In a logical system 
it is to a certain degree arbitrary what is 
to be considered as belonging to the basis 
of the system and what as a deduction. Thus 
we can build up geometry with many systems 
of axioms which we can choose differently 
among the propositions, just as we can 
represent a vector by means of different 
systems of fundamental vectors. 

In my opinion, the same applies to the 
question concerning the mutual relation of 
nominalism and realism and the relation 
between direct sensuous experience and 


intellectually constructed xhysical reality. 
The characteristic feature of positivism is 
that according to it anything which is not 
directly observed possesses but a lower 
degree of importance. In connection ‘with 
this, we must remark however, that the 
question of what is to be considered as 
immediate sensuous experience is not at all 
so simple and unambiguous as a naive 
psychology might suppose. We must bear 
in mind that things are arranged in a space- 
time order and that the nature of this order 
is an ancient problem of philosophy. In 
my view, the space -time order of the things 
is already the result of an elementary in- 
tellectual treatment of the raw material 
given by pure experience ; we can call it a 
c; natural theory of the world. Positivism 
or nominalism and realism are two possible 
standpoints differing in the choice of the 
elements used for constructing a description 
of the world. They are both as well justified 
as the cosmologies of Ptolemy and Coper- 
nicus which differ only in the choice of the 
system of co-ordinates. We must be careful, 
however, not to believe that all similar 
philosophical and epistemological systems 
are true in every respect. We must, on the 
contrary, judge each case on its own merits, 
supposing that a conclusive*, judgment is 
possible at all at the present state of our 
knowledge. 

9. Changes of the Notion of Physical 
Reality. 

The history of physics offers numerous 
examples for the diversity of the ideas which 
at different times, served as fundaments 
for the description of the physical world. 

Thus, in the infancy of physics, when 
it was not yet separated from philosophy, 
the central role was played by the doctrine 
of the four elements ; fire, air, water and 
earth. To-day, in the possession of the 
idea of the chemical element, one is, in the 
first moment, inclined to smile at this naive 
conception. But looking more deeply into 
the matter, we see that the doctrine was 
quite adequate to the general level of those 
times. It contains, essentially, the most 
common representatives of the three states 
of matter and, besides, lire as the represen- 
tative of temperature, the idea of which 
was not yet worked out clearly enough at 
that time. The view that all bodies result 
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from a suitable composition cf those four 
elements is likewise not to be interpreted 
in the strict quantitative manner of modern 
chemistry ; it means only that the state of 
all bodies can be expressed by means of those 
four “elements”. The doctrine of the 
four elements appears thus as a primitive 
but by no means foolish attempt at syste- 
matising the reality. It only becomes 
absurd and senseless if looked upon from the 
present quantitative standpoint of science. 

Another example is given by the cosmo- 
logies of Ptolemy and Copernicus which 
we have just discussed. 

A particularly instructive example of 
changes in the idea of physical reality is 
offered by electromagnetism. In the 
classical theory of electricity and magnetism 
the fundamental laws refer to charges and 
poles, the forces acting between them being 
given by the well-known Coulomb laws. 
In this system electric and magnetic fields 
are of secondary importance. Energy and 
potential appear as important auxiliary 
notions which serve for expressing properties 
of systems of charges ; their physical reality, 
however, is of a lower degree than that of 
the charges ; they possess no substantiality. 

The electromagnetic field and the energy 
appear, then, as fundamental notions and 
even as substances in Maxwell’s electro- 
dynamics. Here the field is not a mere 
auxiliary construction, determined by the 
distribution and motion of the charges 
in a certain moment ; with Maxwell, the field 
is a self-existing entity and the charges are, 
in a certain sense, degraded to mere singu- 
larities of the field, to places where the 
lines of force join one another, the divergence 
being there different from zero. Energy, on 
the other hand, is localised and possesses 
a mass. Thus the view expressed first, though 
in a somewhat vague manner, by W. Ostwald, 
according to which energy is to be considered 
as the fundamental substance, was realized 
in a concrete form in electrodynamics and 
in Einstein's theory of relativity, represent- 
ing a foundation-stone of our present con- 
ception of physics. (We can, of course, inter- 
pret the equations of Maxwell by referring 
them directly to electrical charges ; this 
would, however, be rather forced.) 

A more recent example is given by the 
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quantum theory of the electromagnetic field. 
It was known for long that a given electro- 
magnetic field can be developed into a 
Fourier series. But it was the quantum 
mechanics which attributed a self-existent 
importance to the individual terms of this 
Fourier series, considering them as a sort of 
co-ordinates and submitting them to the 
procedure of quantization. This idea of 
Dirac has then been applied to the case of 
waves of matter (Jordan and Wigner). 

The criterian of reality suffered a thorough 
alteration in quantum mechanics and this 
process has, perhaps, notyetc ome to an end. 
With regard to this matter, I shall limit 
myself to a few hints. In the first place it 
turned out that the fundamental notions 
of classical mechanics such as the momentum, 
energy, etc., are to be replaced by certain 
operators which lead to the possible values 
of the corresponding quantities as they can 
be measured by observations. The mutual 
relations of the dynamical variables are 
also to be replaced by relations between the 
corresponding operators. These new re- 
lations, however, are generally not identical 
with the corresponding classical relations. 
The notion of the state of a system lias 
also undergone incisive alterations as com- 
pared with the classical way of thinking. 
It turned out that in contrast to classical 
.mechanics, we cannot attribute numerically 
determined values to all variables of a system 
simultaneously. Thus, e.g., we cannot 
determine simultaneously both the posi- 
tion and the velocity of an electron. Since 
we can, according to the positivistic view, 
only speak of quantities which can actually 
be measured, we must say that in a given 
state of a system certain mechanical varia- 
bles (e.g.j the position of an electron, the 
velocity of which has previously been 
determined exactly) actually have no sharply 
defined values at all. If we make a measure- 
ment which leads to a defined value of 
such, a quantity, then we must admit that 
after the measurement the system is no 
more in the state which existed before 
the measurement, since in this state the 
measured quantity had no value at all. 

If, however, the measurement refers to 
a quantity which has been measured imme- 
diately before, then the repetition must 
lead to exactly the same value. By this 
fact, I think, we are entitled to attribute 
to a state the same objective existence 
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as in the classical theory ; the change would 
only refer to the manner in which the state 
is defined. We often hear the opinion that 
we cannot attribute objective character- 
istics to a system, since the data describing 
it depend on the results of measurements. 
This view, however, is not correct. We 
need a certain measurement in order to 
bring the system into a defined state ; 
after this is done, any further measure- 
ment which refers to the same quantity 
and thus does not alter the state of the 
system, leads to the same result. 

We can also describe a state in the follow- 
ing manner. A certain measurement may 
have previously been performed which 
leaves the system, in a state in which a 
certain quantity other than the measured 
one (the so-called “ conjugate 55 quantity) 
has no defined value at all. Then the state 
is completely described if we know the 
probability of any possible result of a 
measurement of this second quantity. These 
probabilities are given by the solutions 
of the Schro dinger equation. The */r of 
Schriidiuger, the wave function, describes 
the state of a system by relating it to a 
given ground state. For example, if the 
state of a hydrogen atom is given by fixed 
values of the energy, of the absolute value 
of the angular momentum and of a compo- 
nent of the latter, then | xjs | 2 dV gives 
the probability of finding the electron in 
a space element dV. This we must under- 
stand in the following manner. The measure- 
ment of the position of the electron is, 
in the sense explained above, incompatible 
with an exact measurement of the energy 
or momentum. In consequence of this, 
we destroy the state with a fixed energy 
and angular momentum by measuring the 
position, we then obtain a new state with 
a determined position but undetermined 
energy and momentum. The probability 
of obtaining a given position by measuring 
it in a system with given energy and momen- 
tum is then determined by Schrodingers 
equation. 

10. Summary. — The Value of Positivism. 

The essential contents of our exposition 
may be summarised by saying that posi- 
tivism . and realism, and nominalism and 
realism respectively are both admissible 
points of view if they are carried through 


correctly ; they only differ in their starting- 
points. Positivism, in the form which 
was developed under the influence of 
quantum mechanics, leads to a profound 
change of our idea of the physical state of a 
system. In my opinion, however, it does 
not destroy the notion of the objectivity 
of a state ; it merely claims that, for defining 
a state, certain necessary measurements 
must have been performed. By this demand 
the objective existence of a state is not 
affected, just as the objectivity of space 
is not affected by the fact that when I say 
that a star is at the zenith, I must add 
the geographical position and the time 
the zenith is referred to. 

On the other hand, I must object to 
the psychological doctrines concerning imme- 
diate experience as they are used in the 
physical literature of to-day. Similarly, 
I cannot agree with certain exaggerated 
positivistic statements, as for example with 
the identification of observability and 
existence. 

In connection with this, I may return 
briefly to a frequently heard example of 
a statement which is meaningless in the 
positivistic sense, namely, to the possible 
hypothesis that a world may exist which 
has no connection with our world. Such 
a hypothesis could, of course, not be tested 
by observation. But we can imagine the 
case that the masses in the world gradually 
accumulate, at two different places and 
thus the world divides into two separate 
parts. After this process is completed, 
two worlds exist which are possibly without 
any connection. 

There is an analogy between this example 
and the problem of the psychological accessi- 
bility of strange persons. The feelings 
or impressions of other people are entirely 
inaccessible to a direct observation ; for 
example, I do not know' whether the impres- 
sion my friend has at seeing a certain colour 
is the same as my own impression or not. 
Here we can help ourselves with analogies 
only . And now I think we are on the wuong 
path if we infer that the existence of my 
friend consists merely of my having certain 
sensuous impressions of him. 

Finally, there are parts of the world 
which I never can observe and yet I must 
suppose them as existing. I speak of the 


S5C 


Ortvay : The Problem of Reality in Physics 


state of tlie world after my death. I can 
feel deeply concerned at the development 
of politics or of science after my death, 
although these things cannot be observed 
by me. 

In the book which we have mentioned 
already, Jordan claims that it is the life 
of the human race instead of the individual 
life to which all similar problems must 
be related. In this case, however, we must 
decide to acknowledge an existence which 
transcends the circle of our own experience, 
namely, the existence of other persons 
which is more than a mere part of our own 
individual experience. I think that in 
doing so the dogmatic positivism falls 
to pieces. There survives, however, in 
any case the important work performed 
by positivism in eliminating many meaning- 
less questions, and there survives the pro- 
found modification by the quantum mecha- 
nics of our idea of the physical state. 

I think that the idea of physical reality 
needs a long development, to appear at 
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last in complete clarity and that this develop- 
ment lias been strongly advanced by positi- 
vism. On the other hand, quantum mecha- 
nics most probably cannot be considered 
as the final stage of this development. 
Quantum electrodynamics and the prob- 
lem of the elementary corpuscles even 
point at profound gaps which are yet to 
be filled. 

Man is inclined to consider the stage 
lie has just arrived at as the revelation 
of the absolute final truth ; this illusion 
is almost a matter of course. It is good 
therefore to remember Newton’s words : 

“ I do not know what I may appear 
to the world, to myself I seem to have 
been only like a boy playing on the sea- 
shore, and diverting myself in now and 
then finding a smoother pebble or a prettier 
shell than ordinary, whilst the great ocean 
of truth lay all undiscovered before me.”* 


* D. Brewster, Life of NewUn, p.338. 
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For determination of reducing sugars 
the A.ssociation recommends the Munson- 
Walker and Eynon-Lane methods. Sulphate 
ash without the 10 per cent, correction is 
preferred to the carbonate ash and the 
conductivity method is described. 

The subjects of pH control and pola.ri- 
meter are dealt with in two chapters which 
are specially well written. A description of 
fuel control and recording instruments and 
the colour comparison of sugars are given 
in two chapters which are indeed very 
useful additions. The control of Gur Refi- 
nery is rather meager lv treated and is 
disposed off in less than two pages. 

This publication is claimed to be the 
second edition of a w r ork published in 1928 
but it cannot be denied that this has entirely 
superseded its forerunner, in subject-matter 
and scope. The book has been w-holly 
recast and is made to include references 
to standard publications. It is not intended 
to be a treatise on 4 4 chemical control ” 
and therefore does not contain a discussion 
of the numerous methods in literature but the 
recommended methods are quite up-to-date 
and have been introduced with a full know- 
ledge of similar methods adopted in other 
leading sugar countries and also the recom- 
mendations of the International Committee. 

The publication of this book, at a time 
when standardisation and uniformity in 
the control of Indian factories are badly 
lacking is quite opportune and there is no 
doubt that our factories will increasingly 
adopt the methods recommended in it. 
The scope and treatment of the subject- 
matter are by no means restricted to Indian 
conditions. While the book becomes a 
necessary adjunct of every Indian Sugar 
Laboratory it will certainly be a very useful 
reference work abroad. 

G. G. IUo. 


Commercial A.C. Measurements. By 
G. W. Stubbings. (Chapman and Hall, 
Ltd., London), 1937. Second Edition 
Revised. Pp. 348, 169 illustrations. Price 
15.97&. net. 

This book of ten chapters and an appendix, 
deals with the theory and practice of the 
measurement of current voltage, power, 
energy and power-factor in A.C. currents 
and is of great value to testing Engineers 
of all grades in the factory and on inspection 
work. The major j)art of each chapter 
consists of the presentation of experiments 


together with the discussion of the associat- 
ed theory and phenomena. 

The first two chapters explain the funda- 
mental theory of alternating current and 
measurements, three phase systems, harmonic 
analysis and are illustrated with general 
equations and typical vector diagrams for 
connections of various types of instruments. 

In the next two chapters, the methods 
of measurement of current, voltage and 
pow r er are discussed with illustrations ex- 
plaining the construction and use of various 
types of apparatus including the A.C. Poten- 
tiometer. The chapter on power and its 
measurement* is comprehensive in dealing 
with the various standard methods and 
the apparatus used for the purpose. 

The next chapter explains the theory 
of instrument transformers and their test 
and application. The following four chap- 
ters concern the measurement of energy, 
power-factor and re-active volt amperes 
and the use of various types of instruments 
and apparatus illustrated with, diagrams. 
The last chapter is devoted to test room 
apparatus and the general design and 
equipment of a Testing Laboratory. The 
latest types of apparatus including the 
oscillograph and the harmonic analyser 
are thoroughly discussed. 

The useful references to other published 
literature at the end of every chapter facili- 
tates collateral reading and the treatise 
is to be classed as one of the standard books 
on Electrical Technology. 

B, P. 


Mathematical Snack Bar. By Horman 
Alliston. (Published by W. Heffer and 
Sons Ltd., Cambridge), 1937. Pp. 155. 
Price 7sh. 6 d. 

The volume may w r ell be described as a 
collection of mathematical tit-bits, com- 
prising certain Pythagorean, Diophantine 
and allied problems. The few’ rather apolo- 
getical remarks made by the author in his 
preface leave little room for any further or 
lengthy comment. To the great delight 
of the reader many problems in this “ Snack 
Bar ?? smack of old acquaintances ; he 
finds here solutions of many problems, 
which had once baffled him or wdiich he had 
already solved in a similar if not the same 
way. The happy language which runs 
through the pages unfolding mathematical 
truths and surprises (such as 4: a straight 
line is the longest distance between two 
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points ”), is not without its own surprises 
of word combinations. Mention must also 
be made of the choice of names like ” gravity 
point 11 for centre of gravity ”, " ad-circle 55 
for **’ ex-circle The book stimulates an 
amateur to mathematical pursuits ? even the 
specialist would find it interesting reading. 
It may usefully be acquired by libraries 
of junior colleges. B. S. S. 


Analyse des Matieres Crystallisees au 
Moyen des Rayons X. By M. E. 

Xahamias. (Actualites Scientifiques et 
Industrielles, Hermann and Cie., Paris.,) 
Pp. 332. Price 15 francs. 

In recent years X-ray diffraction methods 
have been employed for purposes of identi- 
fication and analysis of crystalline materials. 
The potentialities of the X-ray method 
for these purposes are very well brought 
out in the above monograph, the author 
of which has himself made many valuable 
contributions to the subject. A very clear 
description of the various methods of work 
are given in lucid style and it is hoped 
that the monograph will be welcomed 
both by mineralogists and analytical chemists. 
In Chapter II methods are set forth in full 
detail for quantitative determination of 
the crystalline constituents of a mixture. 
The monograph is well illustrated by X-ray 
powder photographs of various minerals. 

S. R. S. 


'Saltation in Fungi.’ By Dr. S. X. Das Gupta. 

(Lucknow University Studies, Xo. 5. 

Edited by Prof. B. Sahni, se.D., f.ius.). 

This little volume forms the fifth publica- 
tion of Lucknow University Studies, and is 
based on a course of three lectures oil Salta- 
tion and Related Phenomena in Fungi 
delivered by Dr. Das Gupta at the Lucknow 
University during the session 1934-35. 

Though a large amount of work has been 
done in this field. Dr. Das Gupta rightly 
points out that our knowledge regarding 
saltation is meagre and that, the fact's 
that are before us do not allow of any general- 
isation. The term ; saltation 5 (sometimes 
also called mutation or sport) is used when a 
new strain is formed from an apparently 
pure strain of fungus, and it indicates that 
in some hyphae of the parent mycelium 
the genetic constitution of one or more 
cells had undergone a definite change due 
to either morphological or physiological 
factor or both. The papers on different 
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types of saltations and induced saltations 
and the difference between the parent 
and saltants regarding the morphological, 
physiological and parasitic activity have 
been discussed and presented in a very 
readable form. In the last chapter of 
this little volume references have been made 
to bud-variation and plant-chimaaras in 
higher plants which are comparable to 
saltation in fungi and the production of 
• Mixochimseras ’ in Pkycomyees nitens and 
in Botrytis has been referred to. 

Dr. Das Gupta lias given us a concise 
account of the available facts relating to 
various aspects of saltation up to 1934 and 
his references to over 150 original papers 
on this subject will be very useful to the 
workers in the field. H. C. 


An Outline of Indian Temple Architec- 
ture. By F. IT. Gravely, d.sc., f.a.S.b., 
Super int endent , M adr a s Go ver nment 

Museum, Madras. (Government Press, 
Madras.) Price As. 12. 

The Madras Government Museum has 
been long famous for its Bulletin , first 
issued by the late Dr. E. Thurston, who 
was known for his versatility. The new 
series now being published under the Editor- 
ship of Dr. Gravely, maintain the high level 
of scholarship, which marked the earlier 
numbers and are accordingly to be wel- 
comed in circles interested in humanistic 
studies. The present number forms Part II 
of Volume III of the General Section of the 
Xew Series and is devoted to a topic that, 
is bound to appeal to a large (lass of students. 
Temple architecture has been a subject of 
great interest from early days in India. 
Fergusson, who made the modern world 
know of the rich architectural and sculp- 
tural treasures of this country, was apoineer 
in this line of study. If is writings possess 
a unique value even to-day and his descrip- 
tions, brief, succinct and apposite, are 
characterised by a charm and subtlety 
that defy definition. His theories invited 
adverse criticism even in his own days, 
notably from Ram Raz, the first Chief 
Justice of the Mysore Il’uzur Adalat Court, 
when it was constituted in 1832. Fergusson 
wrote at a time when Oriental studies had 
not yet been developed on any large scale 
and he was, besides, ignorant of Sanskrit, 
and of the works bearing on Hindu archi- 
tecture. But he was a genius and did much 
to popularise the scientific study of Indian 
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Antiquities, for wliich tlie people of this 
country will be ever beholden to him. 

Few will quarrel with Dr. Gravely when 
he suggests that the division of Indian 
Architecture into Buddhist, Jain and Hindu 
is not strictly correct as all their beginnings 
can be traced to the original Hindu style. 
But when he seeks to make out that 
Fergus son’s "separation” was meant to meet 
anything more than a mere differentiation 
for purposes of practical study, he seems 
to he unconsciously doing injustice to that 
great authority on architecture. Fergusson 
knew too much of Indian Architecture to 
be guilty of such an obvious mistake. It 
has been truly said of him that he invested 
the historical study of Architecture, parti- 
cularly Indian Architecture, with a new 
interest. Nor is Dr. Gravely on a safe 
ground when he throws out the hint that 
temples may be classified under the heads 
of “Tamil”, “ Kana.rese ”, etc., on the 
basis of what may be called “ linguistic 55 
and c: territorial 55 areas, as these areas have 
changed from time to time owing to histori- 
cal causes. Nor are differentiating phrases 
like the £i Northern form ” and the " South- 
ern form ” any more happy. The complexi- 
ties of the problem discussed by Dr. Gravely 
are only increased by the use of phrases 
and terms of this kind and the classification 
of ideas he so much desires is not likely to 
be attained by their use in this connection. 
The fundamental point to grasp is that 
we should first know the theory as such of 
temple construction and from it proceed 
to the study of the actual examples avail- 
able to us in the country and build up 
our history of temple architecture from it. 
Such a study as this is not only laborious, 
but also envisages qualifications in research 
students which may not be found available 
in one and all who seek to approach this 
subject. But that only shows how our 
equipment lias to be improved and made 
suitable for the objective aimed at. Other- 
wise, we are bound to meet with phrases 
like “ Temple of southern form, Tamilian 
style”, etc., which suggest ideas which cannot 
but be characterised as having a half 
linguistic and half territorial basis. The 
attempt to study temple architecture and 
temples without any idea of the theoretic 
basis on which they have been built is 
doomed to failure. You can study temples, 
as Fergusson indeed did, from an a priori 
point of view and with the aid of traditional 


history fix up, as he did, their age. With 
the knowledge thus derived, classify the 
styles, as he did, from a territorial and a 
semi-historical standpoint. The other way 
to study them would be to learn the under- 
lying original theory, and try to see how 
the actual examples left to us have proceeded 
in the hands of builders, noting tlie diver- 
gences as you go on. The influences — 
foreign and other — would thus be traced 
to their native sources and the data arrived 
at would enable one to draw up a classi- 
fication on what might be termed a scientific 
basis. Any other method would not prove 
satisfactory for the simple reason that 
it would lack the foundations for a sure 
study of the subject. Ts the term “ Dravi- 
dian 55 Ethnic, territorial or linguistic in 
its significance i Dr. Gravely himself com- 
plains that Dr. Jouveau-Dubreuil has, 
in ArcTieologie du Hud V Inde has restricted 
the “ meaning of the term Dravidian ”. 
What we say is that he cannot but so com- 
plain in the circumstances we have detailed 
above. His suggestion that we should use 
the word — ** Dravida ” in connection with 
architecture and not “ Dravidian ” is no 
improvement, in our opinion, as it equally, 
connotes both a linguistic and territorial 
idea, if not also an Ethnic one. The diffi- 
culty is inherent in studies of this kind which 
do not proceed from connected knowledge 
of the theoretic basis on which they actually 
stand. The whole of Dr. Gravely ’s paper 
is enough evidence, if evidence were needed, 
of this prime difficulty. His conclusion 
after a study of different styles — whether 
there is not fundamental unity underlying 
all the various styles of Indian temple 
architecture — is itself fully confirmatory of 
the soundness of this remark. 

Dr. Gravely deserves to be warmly con- 
gratulated on the production of a mono- 
graph which has served to draw pointed 
attention to a subject which still awaits 
tlie study of competent scholars in this 
country, a study which is as necessary 
as it is difficult. 

The monograph, we may add, is well 
illustrated and is bound to create interest 
in the subject to which it is devoted. It 
suggests the need for an architectural survey 
of India on lines more intelligible and 
scientific than we have had so far and if 
it did nothing more, it would have served 
its purpose. 

0. Hayayadana Kao. 
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Fis/i and Mosquito Control 

Fish and Mosquito Control. 


TN a recent article Dr. B. Prashad and the 
write 1 !* gave 1 a general review of the prob- 
able larvivorous fishes of India. In this 
article the Indian literature on the subject 
was reviewed and the classification of the 
probable 1 larvivorous fishes of India was 
dealt with in a general way. Attention was 
also directed to the importance of biological 
control and suggestions were 1 made for future 
work. One of our suggestions was that 
“ Observations should also be made regard- 
ing the natural food of the various types 
of fishes by an examination of their stomach 
contents. 15 Fortunately workers interested 
in the control of mosquitoes had already 
realised the importance of the above subject 
and, instead of studying the feeding habits 
of fishes in aquaria under laboratory condi- 
tions, had gone into the field to elucidate 
the natural food of the species to be utilised 
in anti-malaria measures. Two such recent 
attempts have come to the notice of the 
writer. Dr. Sen has studied the ” Food 
Factors of the So-called Mosquito-Destroy- 
ing Fishes of Bengal — Panchar- panchaw , 
Barbus stigma , Es omits danrieus and TrieJio - 
g aster fasciatus ”, and the data, which lie 
presents, show that under natural condi- 
tions these fishes do not feed on mosquito 
larvae ; in the case of Panchar pan-char, 
however, he noticed that " Anopheles larva* 
were detected in the gut of only about ten 
per cent, of the total fish examined. ” Pro- 
fessors !N r . P. Sokolov and M. A. Ohvaliova, 
on the other hand, in their observations on 
the “ .Nutrition of G ambus ia affinis on the 
rice fields of Turkestan ” remark that 

£fc 1. Anopheles play an important role in t lie 
fond of adult GambusUt on the rice fields, amount- 
ing to 32-8%; Ephemerida*, 21*9%; Kynchota, 
21*5. 

“ 2. A nopheles larvae form the bulk of the food of 
the young (ish, amounting to 61 * S %. 

“3. Garnbusia affinis exterminates the 
Anopheles larvae to about $0-90 %. This shows the 
important role Garnbusia plays in the ecological 
method for combating Anopheles lame on the 
rice fields. ” 

The results of Dr. Sen and Professors 
Sokolov and Ohvaliova are so widely 
different that a layman may w r ell feel be- 
wildered in deciding whether fishes could play 
any part whatsoever in the eradication of 
mosquitoes. A careful study of Dr. Sen's 
work, however, leads one to the conclusion 


that his technique, as detailed below, must, 
have been mainly responsible for the results 
which differ so materially from those of 
the Pviissian workers. The technique em- 
ployed by him w r as to remove the *' mid- 
gut ”* on a slide and its contents " were 
then squeezed out from one end. on the 
slide and examined under the microscope A 
Though the next section is entitled 
4 ‘Analysis of Stomach Contents ”, in the 
text reference is only made to "gut” and 
it is difficult to make out as to which part 
of the alimentary canal the author refers ; 
it is certainly doubtful whether he uses it 
as a synonym of stomach in fishes. In the 
case of fishes the contents of the stomach, 
which is situated between a short (eso- 
phagus and a long or short intestine, have 
to be studied to determine their natural 
food. Dr. Sen did not preserve his fishes 
as they were caught, but usually allowed 
2 to 3 hours or longer to lapse before placing 
them in the preservative*. It is no winder, 
therefore, that Dr. Sen found the food 
materials in the “ gut ” of the fish “ in an 
advance state of digestion ”. 

Professors Sokolov and Ohvaliova, on the 
other hand, record that t£ The analysis of 
Garnbusia food was done by the usual 
method in ichthyology of examining the 
stomach contents. ” They found, however, 
that even this method proved insufficient 
to show the entire process of nutrition in 
fishes, and accordingly carried out some 
ingenious physiological experiments to eluci- 
date the problem of Garnbusia nutrition. 
They found that at a temperature of 30° C. 
“ the process of digestion begins about 2 
hours after the larva* are swallowed. A com- 
plete discharge of the stomach fakes place, 
in 3-4 hours, except for the ehitinous parts 
which remain in it longer. ” Low r tempera- 
tures, however, cause a slowing-down of 
digestion. They further found that the 
intensity of digestion remained the same 
whether the lish were fed on Daphnia or 
on Anopheles larva*. Further they investi- 
gated the rate at which Garnbusia swallows 
larvae and found a close, correlation between 
it and the rate of digestion. Though they 
failed to achieve complete extermination of 


* Ur. P. Sen informs me that by “mid-gut” he meant 
stomach. 
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Anopheles larvae even at a density of 2 *3 
Gambusae per sq. mile, they found on the 
rice fields that the average extermination 
extended to 93 ’1 per cent. From their 
experiments and observations Sokolov and 
Chvaliova conclude that u Gambusia may 
be regarded as a sufficient agent of repression 
with the Anopheles larva 4 ., without applying 
any other methods.’ 5 

The writer has for long been of the 
opinion that biological control of mosquito 
larvae by the use of fish will prove very 
effective in India, but considerable work 
on proper lines remains to be done to deter- 
mine the utility of the different species 


under field conditions ; and in this connec- 
tion the methods adopted by Professors 
Sokolov and Chvaliova should prove very 
helpful. 

S. L. IT or A. 
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ASTRONOMICAL NOTES. 


1. Comets. — The first Comet of the year 
was observed by Mr. Simizu in Japan. 
The object has been identified as Daniel’s 
Comet 1909 IV which has not been seen 
since discovery in 1909. The computed 
period is about 0*8 years. 

Comet 1937 b was discovered on February 7, 
by Dr. Whipple of the Harvard Observatory. 
The estimated magnitude at the time was 
12 and it had a short tail several minutes 
of arc in length. From the ephemeris 
based on. the orbit calculated by Dr. Whipple, 
it is noted that the Comet will be in favourable 
position for observation during the next 
two months. 

2. Transit of Mercury. — On May 11. the 
planet Mercury will be in inferior conjunction 
with the Sun and will partially transit over 
the Sun’s disc. The phenomenon will be 
generally visible in Southern Asia and the 
central and southern parts of Africa. At 
Madras the ingress will occur at 2 h 14'" 
P.M. and egress at A 46'" P.M. Indian 
Standard Time, and at Bombay the times 
are 2 h 18'" and 2 h 42'" P.M. respectively. 
The maximum ingress will be 7" ’3, the 
true diameter of the planet being 12" *02. 

3. Planets in May 1937. — The planet 
Venus will be a morning star throughout the 
month and will attain greatest brilliancy on 
May 24. Mars is a bright object rising in 
the early part of the night. ; it will be in 
opposition to the Sun on May 20 and will 
approach nearest the earth on May 28. 
The planet will be found a little to the west 
of the bright star Antares (a Scorpii). The 
two objects, being nearly of the same colour, 


present a noteworthy appearance in the 
evening sky. Jupiter rises about midnight 
and will be almost overhead early in the 
morning before sunrise. Saturn will also 
be a morning star, rising about two and a 
half hours after midnight in the middle 
of the month. The rings are gradually 
widening and can be seen with telescopes of 
moderate size. 

4. The System of Capella. — The star 
a Auriga?^ (Capella) was found by Campbell 
to he a spectroscopic binary with a period 
of 104*022 days. Later measures at Mount 
Wilson with an interferometer have con- 
firmed the period. The star has a faint 
companion (magnitude 10*6) about 12' 
distant, having the same proper motion. In 
Astronomical Journal , 1048, C. L. Stearns 
remarks that on photographs obtained by 
him, the image of this companion shows 
a distinct elongation and suspects, that it 
is also a double star. Ivuiper, observing 
with the 40" Yerkes’ refractor, has confirmed 
(Ap. J., Oct. 1936) the star being a close 
double, so that Capella appears to be a 
quadruple system of the e Lyra^ type. 

5. New Stars. — The four Novae which 
were observable about the end of 1936 are 
still fairly bright and can he seen even with 
small telescopes. Nova Herculis — the star 
that had its outburst in Dec. 1934 — appears 
to be steady at the eighth magnitude with 
only some small fluctuations in brightness. 
The two Novae in Aquilae are slowly declining, 
the magnitudes of both on March 11 were 
estimated to be 9 *7. 
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CENTENARIES 

S. L. Langmiathan, m.a., l.t., f.l.a. 
University Librarian , Madras 


Parmentier, Antoine Augustin (1737-1813) 

pA KM ENT IE B, a ph armamitist and 
writer on agriculture, was born at 
Montdidier on April 17, 1787. Kis early 
education had to be received solely at 
home and was rather incomplete. Later, 
he studied pharmacy in the shop of a local 
apothecary. Having held a commission in 
a military hospital in 1757, he again prose- 
cuted his study of chemistry at Frankfort- 
on -the-Maine and later, in 1703, in Paris. 
In 17(H), he obtained by competition, the 
situation of Assistant Apothecary in the 
Hotel des Tnvalides ; and in 1772 lie became 
the Apothecary-in-chief. 

His Writings 

He wrote about twenty-five books. His 
first book Ex amen ehimique de la promme 
de terre was published in Paris in 1773. 
The last book which came out in 1812 
was on Formnlaire pharmaceutique a Vusage 
des hopitavx militaires. The most consider- 
able of his books was the Economic rurale et 
domestique (1790) which was in eight, volumes. 
He began to write to periodicals rather 
late in life. His first paper appeared only 
in 1791. It came out in Y. IT of the Anna!, 
de chcmie under the title fair la nature et la 
manicre d'agir des engrais. But once the 
ice was broken, lie began to contribute 
regularly to learned periodicals. Forty- 
seven papers of his came out in the twenty- 
two years of his life that remained. He 
wrote his last paper just before his death 
and it appeared in Y. 4 1 of the Gilbert annal. 

His Contributions 

His first contribution of note was 
his essay on alimentary substances which 
might be used in times of famine. This 
essay won for him the prize offered by the 
Academy of Basancon. He also called 
attention to the starchy matter in plants 
and especially to the cultivation of the 
potato. He devoted much thought to the 
improvement of the diet of soldiers and to 
the use and preparation of grape sugar. 
He examined the food value of. several 
materials and wrote a treatise On the best 
method of maldng bread. 

He died at Paris on December 17, 1813. 


Bennett, Edward Hallaran (1837-1907) 

E H. BENNETT, Irish surgeon, was born 
• at Cork on April 9, 1837. His father 
was recorder of Cork. His maternal grand- 
father was an M.D. and made some repu- 
tation as a writer on insanity. His paternal 
grandfather was a physician at Cork. 
Bonnet had his education at Hamblin’s 
School at Cork, at the Academical Institute, 
Dublin, and at the Trinity College, Dublin. 
In 1859 he graduated M.B. and M.Ch. 
In 1803 lie became a Fellow of the Loyal 
College of Surgeons in Ireland. In 1804 he 
became an M.D. and got the position of 
University Anatomist and of the Surgeon 
to Sir Patrick Dun’s Hospital, Dublin. 
These posts lie held till 1906. 

His Special Field 

Bennet was an authority on fractures of 
bones. His name has been immortalised 
in the term Bennett's fracture , which is 
applied to a form of fracture of the base 
cf the metacarpal bone of the thumb. As 
it closely simulates dislocation, it was not 
recognised till 1881, when Bennett gave 
an account of it before the Dublin Patho- 
logical Society. As an operating surgeon, he 
was one of the first, surgeons of Ireland to 
apply Listerian methods. He wrote about 
eight papers, the first entitled Fractures of the 
costal cartileges having come out in 1870 in Y. 
01 of the Dublin journal of medical science. 
His Honours 

He was a popular and effective teacher. 
He had the reputation of enlightening the 
driest subject with touches of humour. 
In 1880, he was elected President of the 
Pathological Society of Dublin. From 1881 
to 1880, he was President of the Loyal 
College of Surgeons of Ireland. From 1894 
to 1897 he was President of the Loyal 
Academy of Medicine of Ireland. From 
1897 to 1900 he represented the University 
of Dublin on the General Medical Council. 
He was elected an Honorary Fellow of the 
Loyal College of Surgeons of England. 
A Bronze Medal has been founded to be 
awarded biennially to the winner of the 
surgical travelling prize. It bears on one 
side a portrait of Bennett and on the other 
a metacarpal bone showing Bennett's fracture. 
Bennett died at Dublin on June 21, 1907. 
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McLachlan, Robert (1837-1904) 

T3 0BERT McLACRLAK, British Ento- 
mologist, was born in London on April 1 0, 
1837. Re was the son of a ship’s -chandler, 
who left him some considerable property. 
As a boy he took great interest in Botany. 
When eighteen years old, he made a voyage 
to Australia and China, where he collected 
much botanical material, which was sub- 
sequently examined by the Keeper of the 
Botanical Department of the British Museum. 
About this time, however, a change came 
over his field of interest. This change 
was brought about largely by the prolific 
writings of Hermann August Hagen, the 
Herman entomologist, who settled in the 
United States and became the father of the 
American school of entomologists. Hagen’s 
articles in the Entomologist's annuals drove 
Robert’s interests to Neuroptera. 

ITis Contributions 

Robert McLachlan was a prolific writer. 
As many as 228 papers of his were published 
in various periodicals. His first paper 
appeared in 1801, in the first volume of the 
Transactions of the Entomological Society. 
It was entitled Descriptions of the British 
species of the genus stenophylax. His Cata- 
logue of the British neuroptera was published 
by the Entomological Society in 1870. His 
chief independent -work is said to be A mono- 
graphic revision and synopsis of the tri- 
chop ter a (caddis -flies) of the European fauna . 
This great work was illustrated by his own 
detailed drawings and came out during the 
decade 1874-81. He also wrote the article 
on Insects for the ninth edition of the Ency- 
clopedia Britannica . He was mostly inte- 
rested in the anatomy of insects. 

His Collections 

McLachlan was an enthusiastic collector. 
He was in constant touch with the leading 
neuropticists of the world, and he was able 
to bring together one of the finest collec- 
tions of neuroptera in the world. 

IHs Honours 

McLachlan was a member of many British 
and foreign learned bodies. He was elected 
a Fellow of the Linnean Society in 1862 
and of the Royal Society of London in 1877. 
He was the President of the Entomological 
Society in 1885-1886. He was entrusted 
with the editing of the Entomological monthly 
magazine , which he founded with others in 
1864. 

McLachlan died at Lewisham on May 23, 
1904. 


Scudder, Samuel Hubbard (1837-1911) 

O II. SCUDDER, the greatest American 
orthopterist of his time, was born in 
Boston on April 13, 1837. His interest 
in entomology was aroused during his first 
year of college by a case of butterflies in 
the room of a friend. He had a chequered 
career, having been as Assistant in the 
Laurence Scientific School from 1862 to 1864, 
Keeper of the Boston Society of '.Natural 
History from 1864 to 1870, without employ- 
ment from 1870 to 1879, Assistant Librarian 
of the Harvard University from 1879 to 1882 
and finally a Palaeontologist in the United 
States Geological Survey from 1882 to 1892. 
With his library career is associated his 
Catalogue of seientiflc serials of all countries. . . 
1633 — 1876 , one of the earliest specimens 
of this form of bibliography. 

His Contributions 

Scudder was a. prolific writer. His contri- 
butions numbered 791. His Xomenelator 

zoolog ieus (1882-84) though not quite within 
his special field of study is remarkably 
thorough and is said to be still of considerable 
value. His special field, was orthoptera. 
In the course of his life, he named and 
described 1,881 species, of which 1,144 

species and 233 genera are fossil insects. 
Some of his books like Frail children of the 
air (1895) and Everyday butterflies (1899) 

were in a popular key, dealing with 
migration, protective coloration and dimor- 
phism ; at the same time they were so full 
of suggestions as to open broad fields of 
research. His monumental work which 

embodies the result of thirty years of syste- 
matic research is The butterflies of the Eastern 
United States and Canada with special reference 
to New England- 3 Y. (1888-9). His closing 
years were devoted largely to fossil insects. 

His Honours 

He received the Walker prize of the Boston 
Society of .Natural History in 1898. He 
became a member of the National Academy 
of Sciences in 1877 and of the American 
Philosophical Society in 1878. He was 
elected an Honorary Fellow of the Royal 
Society of Canada and of the Entomological 
Society of London. He was also a Foreign 
Associate of many learned bodies in several 
foreign countries. He has been called the 
greatest scholar and the most charming 
writer among American entomologists 

He died on May 17, 1911, of paralysis 
which kept him in a disabled condition 
for nearly fifteen years. 
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Problems of the Paper Industry in India. 

By M. P. Bhargava. 

(Forest Research Institute , Dekra Dun.) 


T HE total annual consumption of all 
kinds of papers and boards in India 
in 1935-36 was 216,356 tons, as compared 
with 115,636 tons in 1925-26. In one 
decade, therefore, the annual consumption 
rose by about 188 per cent. The attached 
tabular statement summarises, under the 
main headings adopted in the trade returns, 
the quantities of the various kinds of papers 
and boards made in this country and those 
imported from abroad in the two years, 
1925-26 and 1935-36.' 

An examination of the table brings out 
the following interesting facts : — 

(1) That the production of Indian mills 
in the past has been confined mainly to 
writing and printing papers. In 1935-36, 
these mills supplied almost 65 per cent, of 
the country’s requirements of these papers. 

(2) That the annual consumption of news- 
prints (papers for printing newspapers) 
increased from 13,672 tons in 1925-26 to 
34,328 tons in 1935-36, i.e., by nearly 251 
per cent. This type of paper is not pro- 
duced in India at all at present. 

(3) That the total yearly consumption 
of packing and wrapping papers, including 
kraft papers, increased from 37,073 tons 
in 1925-26 to 77,857 tons in 1935-36, i.e., 

by about 210 per cent. The whole of the 
above, tonnage is imported from abroad 
and about 3/4 of it consists of printed unused 
newspapers. 

(4) That the annual consumption of straw- 
boards, cardboards, etc., increased from 
13,191 tons in 1925-26 to 28,175 tons in 
1935-36, i.e., by about 221 per cent. The 
share of the Indian production of these in 
1935-36 was about 4,000 tons, or only 
about 14 per cent, of the total. 

(5) That while the Indian production 
in 1935-36 was 176 per cent, of that in 
1925-26, it w T as only 23 per cent, of the total 
consumption in 1935-36, as compared with 
24-4 per cent, in 1925-26. 

In view of the enormous forest wealth 
of the country, which can be utilised for 


paper making and of the “ protection ” 
extended to the industry by Government 
since 1925, the dependence of the country 
to such a large extent on foreign imports 
would appear to be rather anomalous. In 
the following paragraphs, the problems 
which face the industry to-day and which 
require to be solved in order to enable it 
to develop to its full stature, are briefly 
examined. For the sake of clarity and 
convenience almost the entire field of the 
consumption of papers and boards is scanned 
under the following main groups : : — 

1. Writing and printing papers (better 

and medium qualities). 

2. Cheap printing papers including news- 

prints. 

3 . Packing and wr apping paper s including 

kraft papers. 

4. Straw-boards, card-boards, paste- 

boards, etc. 

1. Writing and Printing Papers. 

It will be. seen from the table that the 
production of these papers by the Indian 
mills increased in one decade, from 25,203 
tons in 1925-26 to 43,530 tons in 1935-36. 
The increased output was rendered possible 
entirely as a result of the successful investi- 
gations by the Forest Research Institute 
and the Indian paper mills on the production 
of chemical pulp from bamboos. Prior 
to 1925, the industry depended mainly on 
sahai or bliahar grass (Isclmmum angusti - 
folium) as its staple raw- material. The 
available quantities of this grass were not 
adequate to permit expansion of the industry 
on an economic basis. In bamboo the 
industry has found a material, sustained 
supplies of which are available in abundance 
in different parts of the country and from 
which a large variety of writing and printing 
papers can be produced at an economic 
cost. The use of bamboo has enabled 
the industry, with the aid of “ protection ” 
granted by Government, to expand and 
capture almost the entire increase, in the 
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last decade, in the demand of writing and 
printing papers, which would otherwise- 
have been met by foreign imports. It is 
true that over .12,000 tons of writing 
and printing papers, consisting of superior 
quality and special papers, e.g., banks, 
bonds, art, litho, etc., are still imported 
into the country. These papers could be 
made from bamboo and other available 
raw materials, but as the quantity of each 
individual variety is too small, its manu- 
facture cannot be taken up profitably by 
an Indian mill, particularly as the distri- 
bution of such manufactures over the vast 
area of India would be uneconomic. Until, 
therefore, the demand for the individual 
papers increases considerably, their manu- 
facture in this country is likely to remain 
uneconomic. Excepting these papers, there- 
fore, India is now in a position to meet not 
only her present requirements of writing 
and printing papers but also to supply the 
greatly increased demands of the future. 
To enable her, however, to retain possession 
of this market, it is essential, that research 
on bamboo, which has already put the 
industry on its legs, should continue, so 
that, in due course, the bamboo paper 
industry can successfully compete, without 
the aid of “ protection ”, with the long- 
established and highly advanced wood pulp 
industry of the West, in which extensive 
research is still in progress in full vigour. 
Investigations to this end and with a view 
to improve continually the technique and 
lower the cost of production, form an impor- 
tant part of the programme of work of the 
Paper Pulp Section at the Forest .Research 
Institute at Debra Dun. 

2. Cheap Piunting Papers including 
Newsprints. 

The consumption of these papers increased 
from about 24,000 tons in 1925-20 to about 
40,000 tons in 1035-30, he., by about 190 per 
cent. With the advent of the Reforms 
and the spread of education among the 
masses the consumption of these papers 
is bound to increase at a much higher rate 
in the coming years. It has not yet been 
possible to manufacture these papers at 
competitive prices in this country, as in 
their production a large proportion (70 per 
cent. — 80 per cent.) of cheap mechanical 
pulp (he., pulp made by mechanical processes 
of grinding without the use of any chemicals) 
are required, and the production of this 


kind of pulp from indigenous materials 
has not hitherto been attempted. The use 
of foreign mechanical pulp for the . manu- 
facture of these papers lias not been feasible 
on account of the heavy protective import 
duty. Cheap mechanical pulp must, there- 
fore, be made available to the paper-maker in 
this country in order to enable him to capture 
the large and growing market for these papers. 
The Forest Research Institute has already 
taken this problem in hand. The erection 
of suitable machinery for carrying out the 
experimental work is nearing completion 
and a systematic investigation on the possi- 
bility of using bamboos and woods for 
the production of mechanical pulp is in 
train. 

3. Packing and Wrapping Papers 
including Kraft Papers. 

The use of kraft paper (strong hrowui 
paper used for packing purposes, often 
glazed on one side and rough on the other) 
on a large scale has only developed in India 
within the last few years. In 1935-36 the 
imports of these papers were 9,544 tons. 
As the use of this paper is likely to grow 
considerably in the near future, its manu- 
facture in the country offers bright prospects. 
Recently experiments have been carried 
out at the Forest Research Institute on 
the production of kraft paper fron bamboos, 
the only raw material wliicli is at present 
available in sufficiency for the purpose. 
The results obtained are very promising 
and it is hoped that the investigations, 
when completed, may establish the possi- 
bility of producing satisfactory qualities 
of kraft papers from bamboos and that 
their manufacture will soon be taken up 
in the country. 

A remarkable, feature regarding the other 
cheaper varieties of wrapping and packing 
papers is the enormous consumption of 
imported old newspapers. In 1935-36, while 
the import of ordinary wrapping papers 
was 10,730 tons, that of old newspapers 
was 57,583 tons or more than double what 
it was in 1925-26. These old newspapers 
are, as is well known, largely used for wrap- 
ping foodstuffs, fruits, provisions, etc., in 
bazaars. Such a use is admittedly very 
unhygienic and detrimental to public health. 
The price at which the old newspapers 
are dumped into the country is so low r 
that it is impossible to manufacture any 
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paper, even from the cheapest material 
available, to compete with them. In the 
interests of public health and of the develop- 
ment of a. large and new industry it is 
obviously necessary that the present undesir- 
able use of old newspapers should be dis- 
continued. The only effective measures 
which can be taken to bring this about 
are : — Firstly, the production of very cheap 
wrapping papers in the country. For this 
purpose it is indispensable that cheap 
pulp, both chemical and mechanical, should 
be available to the paper maker. As has 
been mentioned above, investigations are 
in progress at the Forest, "Research Institute 
to cheapen the cost of production of chemical 
pulp, and experiments have already been 
initiated to explore the possibilities of 
mechanical pulp from indigenous materials. 
It is hoped that success will attend these 
investigations and that the manufacture 
of cheap wrapping papers will become 
economically possible in the near future. 
Secondly, it will be necessary to educate 
public opinion against the use of old news- 
papers for wrapping up foodstuffs, and 
lastly it may be found advisable to put a 
heavy protective duty on the imports of 
old newspapers, once the possibility of 
producing cheap wrapping papers in India 
is fully established. 

4. Straw-boards, Card-boards, 
Insulation-boards, etc. 

The consumption of boards lias more 
than doubled in the decade ending 1935-36. 
The Indian production of these products 
is barely 14 per cent, of the total demand. 
The smallness of the aggregate demand, 
and the non-availability of cheap materials 
such as mechanical pulp or agricultural 
wastes have principally been responsible 
for the very slow growth in the manufacture 
of these products in the country. The 
phenomenal growth of. the sugar industry 
in the last few years has, however, raised 
the problem of profitably disposing of 
surplus bagasse (crushed sugarcane). The 
Imperial Council of Agricultural Research 
has recently made a grant to the Forest 
Research institute for investigating the 
possibility of utilising bagasse for the 
production of wrapping papers, insulation- 
boards, straw-boards, etc. These investi- 
gations are on the point of being started. 


The availability of mechanical pulp and 
the utilization of agricultural wastes will, 
it is hoped, render practicable the establish- 
ment of a board manufacturing industry 
in India, particularly as with the industrial 
and commercial development of the country, 
the demand for boards of various kinds 
is likely to become large enough to enable 
their manufacture to be taken up on a 
profitable basis. 

To sum up, during the last ten years 
the consumption of papers and hoards 
in India has increased on the average by 
about 10,000 tons per annum. With the 
industrial and economic development of 
the country and the widespread diffusion of 
literacy among the masses, the demand 
for papers, particularly of the cheaper 
variety, is bound to increase more rapidly 
in the future. The present per capita 
consumption of paper in this country is 
hardly 11 lbs. as compared with 150 tbs. 
in the United States of America, and is 
the lowest of all countries in the world, 
except perhaps China. There is thus an 
enormous scope for the growth and develop- 
ment of the paper industry in India. A well- 
organised plan, enterprise and sustained 
and intensive research are needed to exploit 
the natural resources and render the country 
self-sufficient with regard to her require- 
ments of a commodity of vital importance 
for national development and for the pro- 
gress of civilisation. Investigations on sub- 
jects of immediate industrial importance 
are, as has been shown above, in progress 
at the Forest Research Institute. If some 
other technical institutions and univer- 
sities in this country, where facilities for 
applied chemical research exist, also interest 
themselves in problems connected with these 
subjects and work in liaison and co-opera- 
tion with the Forest Research Institute, 
it would help towards the sound and more 
rapid progress of one of the major industries 
of the country. The industry at present 
employs more than 6,000 hands and the 
total value of its imports amount to about 
3 crores of rupees. If the major portion 
of these inports is manufactured in India, 
employment would become available to 
a considerably greater number of people, 
and the natural resources of the country 
would be utilised to the fullest advantage. - 
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Description of Papers and 
boards 

Imports 

Tons 

j Made in India 

Tons 

Total consumption 
Tons 

oj 

1925-26 

1935-36 

1925-26 

[ 1935-36 

1 

1925-26 

1935-36 

- 

1 

Writings and Printings including 
badami , envelopes, etc. — 

(a) Protected 

8,637 

12,095 






(b) Not protected (mostly 
printing papers) 

10,490 

11,654 







19,127 

23,749 

25,203 

43,530 

44,330 

07,279 

2 

Newsprints 

13,672 

34,32S 

•• 


13,672 

34,328 

3 

Kraft 


9,544 

•• 



9,544 

4 

Packings and wrappings 

8,805 

10,730 

Inelud ed 
No. 

in item 

6 

8,805 

10,730 

5 

Old newspapers 

2S,26S 

57,583 



2S,26S 

57,583 

6 

Other kinds 

2,382 

3,S46 

3,018 

2,1 SI 

5,400 

6,027 

7 

Paper manufactures 

1,442 

2,019 

•• 

•• 

1,442 

2,019 

8 

Straw-boards . . 

10,933 

15,090 


4,000 
(approxi- 
mate figure) 

10,933 

19,090 

9 

Card-boards, Mill-boards, Paste- 
boards, etc. 

2,258 

9,085 

i 


2,25S 

9,0S5 

10 

Manufacture of boards . • 

528 

671 


j 

528 

671 


Total 

87,4i5 

166,645 

28,221 

49,711 

115,636 

216,356 


RESEARCH ITEMS. 


A Partial Synthesis of Bergapten.- Ilowell 
and .Robertson (J.C.l S'., 19:57, 2I.K1) have recently 
conficmed the accepted structure oi bergcipten 
(III) bv synthesising it f»*om apox anthoxy- 
letin (i), the orientation of which has been 
established by Kobertson and Subranianiam. 
(loc. fit . , p. ‘28b ). (I) on condensation with 

ethyl bromoacetatc in acetone containing potas- 


sium carbonate gave the ester (II). The corres- 
ponding acid yielded, on cyclisation and simul- 
taneous decarboxylation with acetic anhydride 
containing sodium acetate, a product (III) 
identical in every respect with natural bergapten. 
ddie parent coumarin of (I) lias also been synthe- 
sised but its conversion into (I) has not yet. been 
achieved. 
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Haematoporphyrine as a Cure for Melan- 
cholia and Endogenic Depression.— The efficacy 
of Hamiatoporphyrino in the treatment of certain 
mental disorders is recorded by Dr. Jakob 
TI uehnerf eld who has experimented on the method 
for the last seven years ( Forschungen mid 
Fortsckritte , 193(5,12, HIM). 

These experiments were commenced in 1929 
on animals and later confirmed by Dr. Huehner- 
feld and co-workers by clinical experience of 
patients suffering from melancholia and endogenic 
depression. It was established that Hasmatopor- 
phyrine acts firstly photo-dynamically, secondly 
as a stimulant and lastly as a regulator of normal 
animal metabolism. This threefold action is 
responsible for the increased appetite, better physi- 
cal appearance, sparkling eyes and the increased 
general activity of the patient. Objectively, the 
calcium, potassium and sugar contents of the 
blood as also its pH value become more normal. 
An increase in the Haemoglobin content of the 
blood is also noticeable. Extensive clinical 
experience with over 400 patients have con- 
vinced Dr. Iiuehnerfeld that Hamiatoporphyrine 
is the specific casual agent responsible for this 
improvement. 

The optimal dosage is 500-700 mg. of Haemato- 
porpliyrine spread over a period of 40-00 days. 
No secondary complications were noticed. 
Hamiatoporphyrine is already marketed in 
Germany under the trade-name “ Photodvn ”. 

Emmf.nnar. 


Alba — a New Palladium-Silver-Gold Alloy. — 

Dr. Alfred Jedele of Hanau describes in Fors- 
chungen und Fortschriite (1937, 13, 95), Alba, a new 
palladium alloy which can well replace the usual 
gold compositions extensively used in dentistry 
and in the manufacture of fountain pen nibs. 
The alloy lias the approximate composition of 
30 per cent, palladium, 00 per cent, silver, 5 per 
cent, gold and smaller proportions of other (un- 
disclosed) constituents. The molten alloy is 
quite mobile and easy to work with. And apart 
from the fact that the sp. gr. of the alloy is about 
25 per cent, less than that of 20-carat gold, the 
E // potential of the alloy against lactic acid is 
about the same as that of the gold alloys hitherto 
employed in dentistry, so that the use of dentures 
made of the new alloy along with existing “ gold ” 
plates does not lead to any corrosion or discolora- 
tion. 

The economic value of the new alloy to Germany 
handicapped for want of adequate foreign ex- 
change resources can be gleaned from the fact 
that that country consumes annually for dentures 
alone 1000 Kg. of gold, all of which lias to be 
imported. The use of the substitute alloy Alba, 
in place of the gold alloys would save the country, 
it is estimated, nearly 74 per cent, in import 

costs ’ Emmennar, ' 


Biochemistry of Sonti Fermentation. — In 

Eastern countries, a large variety of alcoholic 
beverages and liquors are prepared" by symbiotic 
fermentation of rice, the symbionts being usually 
a fungus and a yeast. The Sonti? fermentation 
(Jv. Rami Reddi and V. Subrahmanyan, Trans. 
(. National Inst. Sci., 1937, 1, 293-331) which 
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is practised in some of the Andhra Districts 
of the Madras Presidency belongs to this class 
but presents certain unique features which 
distinguish it from oilier fermentations of its 
type. The chief object of the fermentation 
is to produce a highly digestible form of rice, parti- 
cularly suitable for infants and invalids. An 
analysis of the product ( Sonti amiam) shows 
that it contains very little starch but is chiefly 
made up of sugars and dextrins together with 
small quantities of organic acids, esters and alcohol. 
The organism chiefly responsible for the digestion 
of rice is a hitherto undescribed species of 
Rhizopus (tentatively named R. sontii) charac- 
terised by its powerful amylase which is parti- 
cularly effective on rice starch. The other 
organisms associated with the fermentation — 
D email um sp. (?), Saccharomyccs cerevisea , Torula 
sp. (?) ( Torula Hansen ?) and Micrococcus per - 
Jlavu ?■ — have also been described. The influence 
of various factors on the course of fermentation 
have been studied and particular attention 
drawn to the fact that under certain conditions, 
very high yields of alcohol can he obtained. The 
significance of the fermentation in relation to 
public health and its possible industrial applica- 
tions have been indicated. 


Genetical and Cytological Studies of 
Hybrids. — Interesting findings are reported by 
F. A. E. Crew and P. C. Roller ( Proc . Jioy. Soc. 
Ed in., 1930, 56, Pt. 3, 2.10) who have examined 
the behaviour of the intergeneric hybrid of Cairina 
moschata anrl Anas platyrhyncha platyrhyncha. It 
has long been known that these genera are fertile 
inter se but their hybrid is infecund. The 
progeny of Anas female and Cairina male consists 
of abnormal and infecund males and females, 
while the progeny of Anas male and Cairina, 
female consists of infecund males and females 
with normal sex behaviour. A number of 
cytological abnormalities were noticed in the 
hybrid, like chromatid bridges and fragments, 
precocious activity of some dot-chromosomes, 
formation of giant cells with multiple nuclei, 
degeneration of cell due to vacuolation, etc. But 
the sterility of the hybrid is mainly due to the 
abnormal development and behaviour of the 
spindle, for, the parental chromosomes in the 
hybrid show every sign of regular pairing during 
meiosis, the metaphase plates of which become 
disarranged due to spindle abnormality. 


A New Pelagic Larval Ceriantharian.™ 

N. K. Panikkar {Zool. Am., 19315, 115, 9/19, 
250), has reported the occurrence of a larva 
belonging to a species of Ceriantharian which 
lie has called Apiactis henyalensis in the waters 
off the coast of Madras. A tiny animal, not 
exceeding 3 mm. in length, the larva has certain 
distinctive features which separate it from the 
allied A. dcntieulata and Isapiactis obconica. 
From the former species it differs in the size and 
arrangements of the marginal tentacles as well 
as in the thicker mesogloea and the absence of 
craspedonemes while from the latter it differs 
in regard to the aeontia and the directive ten- 
tacles. The position of the new species with 
reference to the two above forms is discussed 
at the end of the x>aper. 
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Need for a Soil Survey of Irr^ia. 


A DISCUSSION on the need for A Soil Survey 
^ of India was held during the Indian Science 
Congress Week at Hyderabad (Jan. 19b 7), Kao 
Bahadur B. Viswa Math presiding. 

In introducing the subject the President stated 
that the answer to such a general proposition as 
“ the need for a Soil Survey ”, would undoubtedly 
be in the affirmative : but the point for considera- 
tion was about the type of Survey. In arriving 
at an answer to this question, it would be neces- 
sary (1) to consider the objects of a soil survey, 
(2) to ascertain what had already been done in 
India and what was being done and (3) to define 
what was wanted. A soil survey could be carried 
out for one or more of many purposes. For 
example, it could be carried out for settling new 
land. It could be carried out for ascertaining 
the physical and chemical characteristics of the 
soil with reference to manurial treatment, and 
irrigation projects. In regard to the first point 
tl» ere were about 150 million acres of cultivable 
waste land. All this land was, however, not 
situated in one compact block but was scattered 
in small patches all over India. It was necessary, 
therefore, in the first instance to ascertain the 
nature and the disposition of the waste land 
and this would perhaps form a subject of enquiry 
by the Departments in the Provinces. During 
the past quarter of a century soil surveys were 
in progress in the different parts of the country 
to ascertain the manurial and fertiliser require- 
ments of the soils. As a result, a considerable 
amount of valuable data were obtained and 
these were being used in advising on manurial 
programmes and fertility projects. In recent 
years, enquiries had been commenced in con- 
nection with irrigation and drainage problems 
with a view to ascertain the most suitable align- 
ment for irrigation and. drainage channels. There 
remained, therefore, the survey for the classifica- 
tion of soils so that the information obtained 
would be useful in interpreting the response 
to manurial treatments and for ' research and 
advisory work. They had, therefore, to consider 
carefully what methods of survey were needed 
for this purpose. 

In England the basis of classification in the 
early days was geological, the assumption being 
that eacli geologisal variation gave rise to its 
own type of soil. Subsequently this was not 
found to answer the purpose, as the effect of 
climate, altitude, topography and other factors 
was considerable, so that soils formed from the 
same geological parent material varied consider- 
ably. Then there was the Russian and American 
methods of classification which were chiefly based 
on the study of the soil profile. 

The soils of India could be very broadly classi- 
fied into the Indo-Gangetic alluvium covering 
about 300,000 sq. miles : the tract of black soils 
covering a total area of about 200,000 sq. miles, 
and a red soil tract including laterite soils of 
150,000 sq. miles. The black soils, although 
derived from different basic materials, possessed 
common agricultural characteristics and a silica 
alumina ratio between 3 and 4. The large tract 
of Indo-Gangetic alluvium was almost alluvial 


in nature. The soil profile in this case did 
not appear to be so important as it was elsewhere, 
but surely it should be possible to differentiate 
profiles even in this huge block of alluvium with 
reference to the relative intensities of rainfall, 
evaporation and temperature. The ratio of 
rainfall to temperature for the different parts 
of India varied from 0*10 to 1*5. A broad 
classification of areas might be made into 
North-east India. 

North-west India, 

North Central Alluvial India, and 
Peninsular India, 

which again could be subdivided on the ratio 
basis and classified with respect to texture and 
composition. 

He would be glad if speakers would kindly bear 
in mind these points and confine their remarks 
to the methods of survey that might be considered 
necessary on an All-India basis." 

Messrs. Wadia and Roy spoke emphasising 
the geological aspect of soil survey. Dr. Puri 
discussed the means of approach to the problem 
and the methods to be employed and suggested 
that a committee of people engaged in soil survey 
should draw up an agreed programme of work 
and co-ordinate results. Mr. Wad said that 
valuable data are available from Settlement 
Surveys and that they should he examined and 
utilised. lie gave data collected by him in 
Central India. Rao Saheb Bal spoke with re- 
ference to the soils of the Central Provinces and 
Dr. Kasinath on the soils of the Madras 
Presidency. 

In the course of his address Sir. John Russell 
said that he would confine himself to indicating 
various directions in which local surveys can 
profitably be made. 

In regard to the cultivable wastes of 150 million 
acres mentioned by Mr. Viswa Nath, one cannot 
help feeling that there is a good deal of it that 
could even in present conditions be brought 
into cultivation, and one advantage of a survey 
will undoubtedly be that it will enable us to 
ascertain which are the most promising areas 
for reclamation. 

In regard to manurial experiments a good 
deal of information had already been obtained 
and this will be extended now that modern methods 
are so widely being used. A soil survey in re- 
lation to the area served by the experimental 
station affords an effective method of showing 
bow far the experimental results are likely to 
be applicable in practice. 

Further, there is the problem of Irrigation. 
1 attach great importance to making a proper 
survey of any region that it is proposed to irrigate. 
Trouble from water-logging is likely to follow 
irrigation unless the scheme has been planned 
as guided by a previous soil survey. I could give 
instances from different parts of the world which 
I have visited where the scheme considered from 
the engineering point of view has been admirable, 
but from the soil point of view it was bad. 

Coming now to the important problem of classi- 
fication, several methods have been used. The 
earliest was textural. Then came the geological 
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basis : then climatic, then the profile basis. 
All are useful, but objection can be taken to all 
of them. Geological data, however, are invalu- 
able for providing information in respect to 
water-supply, where it is essential to know the 
nature and position of the various strata, their 
permeability and their relation to the ultimate 
supplies of water. Studies of this kind would 
be useful in famine areas. 

Other problems of soil survey arise in connec- 
tion with forestry. Forest conservation is an 
effective way of " reducing or even preventing- 
soil erosion. 

Problems connected with late rite soil and 
black cotton soils offer exceptional scope for 
study in India. 

One of the modern methods of soil survey is 
to have it on the soil profile. Unfortunately, 
most of the Indian soils I have, seen have no very 
marked profile such as can be seen in other parts 
of the world. A good deal of soil work is being 
done in India and it would undoubtedly be a 
great advantage to put all local surveys on to a 
uniform basis so that the results can be collated 
and brought together. It is not necessary to 
adopt any one basis of classification. Soil in- 
vestigators are by no means agreed on the matter, 
and numerous systems have been proposed. The 
important point at the present time is that the 
soils should be fully described and that the same 
methods of description should be used by all 
Indian workers. Dr. Puri’s suggestion is sound 
that the Indian soil workers should constitute a 
committee to draw up an agreed basis for describ- 
ing the soils and should indicate the methods 
of examination to be adopted. It would further 
be necessary to arrange for some central body 
or for some "institution to collate the results and 
prepare the maps and so to put data on record 


that will be useful to all concerned with soil 
management and with agriculture. 

Mr. Champion read a note prepared by Dr. 
Gorre with reference to plant cover and said 
tli at before deforesting sods for agricultural 
purposes, sufficient consideration should be paid 
to the soils, protective and water storage aspects 
of the natural plant cover. 

Practically all sloping grounds in the drier 
parts of India are of some importance as a source 
of water to the plains dwellers either for irrigation, 
town water or electric power, and its efficiency 
in catching and storing water depends very largely 
on how for the natural soil profile lias been main- 
tained and developed by preserving the natural 
plant cover. 

I submit that any form of soil survey which 
may be taken up should cater for this method 
of land. use. The survey should register the 
relative efficiency of the existing plant cover 
in maintaining the optimum soil profile, and it 
should also indicate whatever changes are taking 
place in the building up or degradation of the ex- 
isting profile. The view-point which regards 
soils in situ as entirely static and permanent 
will fail to give a record of permanent value 
because in many areas the soil profile is being 
rapidly destroyed through bad agricultural and 
pastoral practices. The soil survey must take 
cognisance of this fact and one member of each 
mapping party should be sufficiently erosion - 
conscious to be able to record obvious tendencies 
of this nature. The cumulative denudation which 
is taking place in many parts of. the western 
provinces is leading inevitably to desiccation. 
By this I do not infer that the total rainfall is 
being appreciably reduced, but that the ground 
is being rendered less capable of absorbing the 
available rainfall. 


Blood Substitutes. 


rnpju blood of Vertebrates remains one of the 
1 most baffling of animal fluids. While its 
constitution is fairly definitely known, it has as 
yet been impossible to simulate it or provide an 
efficient substitute for it. And seeing that almost 
every dav the need for an adequate substitute for 
blood is "felt by the doctor, by the physiologist 
and by the biologist, it appears that our efforts to 
provide them with a successful blood substitute 
need to be intensified. 

The literature on the subject is vast and ex- 
tensive. With a view to find a working substitute 
for blood because of its great importance in 
clinical practice, biologists, chemists and medical 
men have been trying for a long time to svsthesise 
a substance which may take the place of this 
fluid in the Vertebrate body. History goes back 
to the middle of the last century when the first 
attempts were made to replace the blood of frogs 
by salt solution. Since then the accumalation 
of literature lias become very extensive ; 
W. K. Amberson 1 has recently provided a.n 
illuminating review on the subject. 

The first and foremost point of importance 
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to be remembered in the study is that there has 
to this day been no complete substitute for bloods. 
In all the substitutes so far known some consti- 
tuent of normal blood must be present. Nor is 
it possible to imagine, — let alone make, — a 
substitute for hemoglobin. All our efforts must 
therefore rest in an attempt to make but the 
vehicle in winch must be present haemoglobin, 
either in a state of suspension or in the form of 
red cells. 

A variety of conditions are to be fulfilled if a 
substitute, for blood can be practicable, the most 
important of which are the ability to maintain 
an adequate pressure and volume and a tendency 
of the materials constituting the fluid not to leave 
the blood stream. These two are indeed tho 
prime difficulties in the making of any fluid sub- 
stitute for blood, for in many of them, either 
the required volume and pressure are not main- 
tained or else, the materials of the fluid tend to 
leave the blood stream quickly, — very often in 
the course of a few hours. 

Red cells are not a necessary constituent of 
blood but hemoglobin in solution must be present ; 
then, blood will be performing the dual function 
of maintaining the osmotic pressure and carrying 
oxygen, — a duality not found in any vertebrate, 
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though in many invertebrates where the haemo- 
globin is in solution, this is possible. Experi- 
mental evidence shows that in vertebrates, this 
condition of dissolved haemoglobin in blood is 
not workable, for haemoglobin tends to leave the 
blood vessels quickly, passing into lymph to be 
taken up by the. cells of the reticulo-epithelial 
system. It also becomes changed into methemo- 
globin so that it is not possible to maintain life 
after 36 hours. 

Of the blood substitutes to be considered here, 
the most ancient but the least efficient are solu- 
tions of crystalloids which are apparently useless 
as substitutes as they leave the blood stream 
quickly and are unable to maintain blood volume 
and pressure. Isotonic sodium chloride solution 
with or without the addition of citrates and 
lactates has been used extensively and while 
differences of opinion still exist regarding the 
efficacy of these solutions, it is almost certain 
that none of these solutions can maintain life. 

The next in importance are substitutes like 
blood plasma and blood serum which contain 
suffi cient colloi dal material to gi ve osmotic pressure 
approximating to that of normal blood. Of these, 
blood plasma is preferred to blood serum on 
account of the fact that in the latter vaso-dilator 
and constrictor substances are found in the act 
of clotting. 


The only effectve and practical substitute 
are carefully prepared gum-saline solutions with 
suspended, washed red cells from the same species. 
First used by Carl Ludwig (1S63), the importance 
of gum-saline substitute was realised during the 
Great War when large quantities were used in 
clinical practice. Gum-saline has a number of 
inherent difficulties which greatly minimised its 
importance. The great sedimentation rate caused 
by it and the tendency of gut to coat the red 
cells thereby reducing their ability to combine 
with oxygen are two of the most outstanding. 
Added to this, there is evidence to show that 
gum leaves the blood stream and cannot maintain 
the colloidal osmotic pressure longer than 48 
hours and that gum tends to get fixed in certain 
organs, especially the liver, thereby diminishing 
the concentration of the plasma proteins by 
blocking the liver. But these are comparatively 
minor difficulties and the author’s own researches 
lead him to conclude that next to blood plasma 
this is the most effective substitute and in 
hospitals and clinical laboratories all over the 
world, the use of gum saline is on the increase. 
Gelatine saline which has sometimes been used 
is incapable of acting as a substitute because 
gelatine leaves blood quickly and it tends to 
hasten coagulation and intravascular clotting. 
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Wood is Good. — (Bulletins of the Timber Deve- 
lopment Section of the Forest Research Institute , 
Delira Dun) by S. Kamesam, M.T.E., with a 
Foreword by H. Trotter, Debra Dun, 1936. 

The raison cl etre for this series of Bulletins is 
best summarised by Captain Trotter in his Fore- 
word to the series as follows : “ In the past, 
steel and concrete have been looked upon as the 
chief structural materials of the engineer. This 
has been due to the fact that these two materials 
have been widely advertised and strongly assisted 
by powerful organisations, whereas wood being 
nobody’s child has gone by default.” 

Though the Bulletins are frankly propagandist, 
it is recognised that ‘‘there is a right and wrong- 
place for everything. .. .All we ask is that it 
should be given a fair hearing....”. 

In more advanced countries, organisations 
like the Timber Development Association of 
England • undertake this kind of propaganda. 
In the absence of any such institution in India, the 
Forest Research Institute is devoting more 
attention to this aspect of publicity work none 
too early ; for, on account of the persistent, in- 
tensive 'and subtle advertising campaigns by 
rival structural interests, timber has a lot of 
leeway to make up. 

The Bulletins are singularly free from abstruse 
technical terms and what is perhaps more^ im- 
portant from overstatements and exaggerations. 
The crisp narrative is all the more effective on 
account of its direct simplicity. One could 
however wish that the get-up of the Bulletins 
were more in consonance with the large stakes 
involved in the adequate ultilisation of Timber, 


Wood is ( » ood ” Bulletins supplement and 
form a very necessary counterpart to the technical 
publications of the Forest Research Institute. 

Emmennar. 

The Preparation of Alumina and Sulphur- 
Dioxide from Bauxite Gypsum Mixtures. —[By 
V. S. Dube, M. B. Rane and M. Kanakaratnam . 
Bulletins of Indian Industrial Research , 1937, No.O.] 

This paper describes the results of experiments 
in which mixtures of bauxite and gypsum in 
different proportions were heated to tempera- 
tures ranging from 1000° to 1280° for periods 
varying from 2 to 8J< hours. 2 g. of the bauxite 
were employed in each experiment (except in 
one experiment, wherein 3 g. were taken), and the 
proportion of bauxite to gypsum in the mixtures 
ranged from 3 : 1 to .1 : 3. The furnace employed 
for the work was of the coal-fired muffle type 
and is reported to have been maintained at the 
required temperature for a specified time with 
a variation of not more than 10°. 

It was found that the reaction between bauxite 
and gypsum was appreciable at 1000° and complete 
at 1250°. The most suitable conditions for the 
preparation of alumina from bauxite and for 
the complete explusion of sulphur trioxide from 
gypsum were found to be present when mixtures 
of bauxite and gypsum in the ratio of 2 : 5 were 
heated to 1200° — 1250° for a period of 6 to 7 


* * sit 

The Jewish Communities of Cochin, India; 
their Racial Affinities. -At the ordinary monthly 
meeting of the Roval Asiatic Society of Bengal, held 
on Monday, 5th April, Eleex J. W. Macfarlane 
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gave a paper on Racial Affinities of the Cochin 
Jewish Communities. The Jews of Cochin 
totalling 1,451 in 1031, are divided into 2 endo- 
gamous communities, the White and the Blank 
Jews. The White Jews are a minority of under 
150, claiming origin from Palestine in the first cen- 
tury A.D. They aver that the Black Jews are the 
descendants of Indian convert slaves of their 
ancestors, and are not of the Jewish race. The 
Black Jews declare that they are descended 
from Jews who came from Palestine before the 
Christian era, and explain their brown skins by 
a long sojourn in the Tropics ; according to them, 
the White Jews are new 7 arrivals within the past 
400 years. In order to throw light on this con- 
troversy, serological data were obtained. They 
show that the distribution of the blood groups in 
the two communities is entirely dissimilar. The 
White Jews show 02 per cent. Group A. This is 
due to inbreeding for the two largest families, who 
have intermarried frequently, are now apparently 
homozygous for gene A. The Black Jews show 
a disproportionate high percentage of Group 
0—73 . 6 per cent. This group was found to be 
very high among the low castes and outcastes 
of Cochin. Native slaves and concubines would 
come from these poor classes, and the. chances 
are 7 to 3 that a low class woman will carry 
the recessive gene R of Group O. Additions to 
the community have evidently taken place from 
Group O persons. Physically the Black Jews 
resemble the local Moplah Mohammedans who 
are descended from Arab traders and local women. 
Consideration of the judgment of the Great 
Rabbi concerning the Black Jews and of the 
blood grouping and physical anthropology of 
Jewish communities in other parts of the world 
shows that Judaism is a culture and not a race 
in the biological sense. Jewish people in different 
regions are dissimilar in racial make-up. In 
Cochin, social classes have become endogarnous 
castes. Since the Jews are patriarchal, children 
belong to the father’s race, the Black Jews are 
right in contending that they are “True Jews”. 

The other papers read at the meeting were : — 
.T. C. Be : The Development of the Theory of 
the Divine Nature of K ings in Assam. K. Krishan 
Nair : An Abnormal Specimen of Silures Cochin- 
chinensis cuv. and val. showing Eversion of Stomach 
into the Pharyngeal Cavity. D. I). Mijkherji : 
An Abnormal Brown Trout (Salmo fario Linn.) 
showing Eversion of Stomach into Pharyngeal 
Cavity. M. TI. Kyaw and G. E. Gates : The 
Earthworm Populations and the Forth at ion of 
Castings in 'Rangoon, Burma. Kalipada Biswas': 
Common Diatoms of the LoJdaT Lake. Manipur , 
Assam. K. Sen : Some Notes on Tural Customs 
of Dina jpur District. 

* * * 

Nutrition Research in India. — Considerable 
interset is being taken by official and unofficial 
organisations concerned with the health and 
well-being of the people in the scientific studv of 
human nutrition in India. Hitherto the view 
that .malnutrition is prevalent has rested on 
a priori reasoning, on general knowledge of 
conditions prevailing in the villages and poorer 
quarters of towns and cities ; on scattered observa- 
tions regarding the existence of food deficiency 
diseases ; on animal experiments and on pro- 
nouncements of experts, rather than on exact 
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data collected by systematic research, (says 
a press communique issued by the Director of 
Public Information under date 5-4-37). Research 
in India is now being organised for the collection of 
these fundamental data, which will enable the 
whole problem to be defined and clarified, and 
vague general statements replaced by precise 
knowledge. The principle centre of research 
on nutritional problems in India is Coonoor, 
where during the past 15 years pioneering work 
on the various aspects of the science of nutrition 
has been carried out. A systematic survey of 
nutritive value of some 200 common Indian 
foodstuffs as regards their content of calories, 
proximate principles, calcium, phosphorus and 
iron was recently carried out. The Vitamin A 
and carotene content of some 100 foods have 
also been investigated and a similar number of 
foods have been examined for their Vitamin C 
and about 50 for Vitamin lb content. Dietary 
Surveys are being carried out by the Coonoor 
and Calcutta Research units and attempts are 
being made to study the effect on. health and 
physique of various types of diet. Enquiries 
into the “ state of nutrition ” of children in day 
schools of South India have shown a widespread 
prevalence of malnutrition and symptoms of 
food deficiency diseases are very common. 
Basal metabolism enquiries are being carried 
out and the results will be of value for establish- 
ment of standards of calorie requirements. It 
is proposed to select and train workers for various 
provinces for nutritive work and with the help 
of such workers attached to Public Health 
Departments, it will be possible to determine 
the height-weight-age averages in different 
social groups; to detect malnutrition in. schools; 
improve the dietary ; to plan institutional diets, 
and organise propaganda, work in towns and 
villages. 

:J: :J: 

Researches on Lac. — A. copy of the Report 
of the Indian Lac Cess ComniitPe for the first 
quinquennium ending 31st March 193(5 has just 
been published. This heralds the publication 
of annual reports of the committee hereafter, in 
accordance with the Gommittee’s recent decision. 
The Report contains a brief account of the work 
done by the Indian Lao Goss Committee during 
these five years, in order to safeguard the in- 
terests of the Lao Industry in. India.. To meet the 
situation, biochemical work lias been considerably 
curtailed and much more, attention is bestowed 
upon the standardisation of the lac products 
and their utilisation in Industry. 

Reference is made to the increase in the lac 
cess with the. object of enhancing the finances 
of the Lac Goss Gom mil tee and to tin* reconstitu- 
tion of the Committee on the lines of the Imperial 
Council of Agricultural Research. The detailed 
statements of the receipts and expenditure for 
the five years indicate that increasing amounts of 
money are furnished for research activities in 
India and abroad to consolidate the position 
of lac. Notes on the production of lac and the 
trade in lac are also incorporated in the report. 

A succinct account is given regarding the 
researches on lac products in the Indian Lac 
Research Institute, and in the I Ini ted Kingdom 
under the aegis of the London Shellac Research 
Bureau. The initiation of co-operative research 
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on the uses of lac in the electrical industry at 
the laboratories of the Metropolitan- Vickers 
Electrical Co., and on its use in rubber goods 
at the Research Association of British Rubber 
Manufacturers should prove of great value to the 
development of the Lac Industry. 

The report concludes with a useful and ex- 
haustive list of publications of the Indian Lac 
Research Institute and the London Shellac Re- 
search Bureau which cover all aspects of lac 
research — biochemical investigations, cultural 
practice, and industrial applications. 

A. V. S. 

* * x 

The Botanical Society of Bengal. — The First 
Annual Meeting of the Society was held on the 
4th March in the Botanical Laboratory, Calcutta 
University, Ballygunj Circular Road, Calcutta. 
Prof. S. P. Agharkar, Vice-President of the 
Society, presided. 

The Council’s report for the year records an 
all-round progress in the work of the Society. 
The number of ordinary members on the rolls 
was 65. The Society organised 9 scientific 
meetings during the year at which 10 original 
papers were read and discussed. Popular lectures 
and excursions were also organised, and during 
the coming year, it is proposed to organise ex- 
cursions to study the local flora and collect 
materials. 

Prof. S. 0. Mahalanobis was elected President of 
the Society for the coming year, and Dr. G. C. 
Sengupta and Mr. A. K. Ghosh were elected Hon. 
Secretaries. 

A botanical exhibition and conversazione were 
organised on the occasion, and Prof. S. P. Agharkar 
delivered a popular lecture on the “ Flora of 
Nepal ”. 

* * x 

The Indian Associaton for the Cultivation 
of Science. — The appendix to the Annual Hep ,rt 
for the year 1936, which has just been published, 
gives a short account on the scientific work of 
the Association. The work has been classified 
under : Absorption and Fluorescence spectra of 
Organic Substances ; Optical Studies on organic 
crystals ; Magnetic studies on organic crystals ; 
Approach to absolute zero of temperature; The 
magnetic anisotropy of paramagnetic hydrated 
crystals ; Magnetic studies on graphite ; Diamagne- 
tic susceptibilities of organic substances in different 
physical states ; Studies on magnetic double 
refraction ; X-Ray studies on the structure of 
crystals ; Refractivity and dielectric constant ; 
Maxwell effect in liquids and studies on constant 
paramagnetism. The Association has a very 
high established tradition as a centre of Physical 
Research in the country. 54 papers were published 
in the Indian Journal of Physics during the year. 

* * * 

Institution of Chemists (India).— The annual 
Meeting of the Institution was held on the 27th 
February at the University College of Science and 
Technology, Calcutta. In the course of his 
Presidential Address Mr. N. N. Sen Gupta dealt 
with the work of the Institution during the past 
nine years of its existence and suggested the 
initiation of fresh activities which will bring it 
“ visibly nearer the achievement of its declared 
object The institution has served as the 
association for Applied Chemistry in India and 


“ is capable of rendering important service to 
the cause of applied chemistry”. The President 
stressed the “ possibility of active co-operation 
between the institution and the Indian Chemical 
Society, in fact among all chemical associations 
which may eventually arise in this country so 
that a representative chemical block, such as 
the Chemical Council of Great Britain may 
supervise the activities of the various societies 

x * * 

Prof. Birbal Sahni, D.Sc., Sc.D., F.G.S., 
F.A.S.B., F.R.S,, the distinguished Indian Pakeo- 
botanist, will shortly proceed to Moscow, to attend 
the 17th session of the International Geological 
Congress, which will come off in July next. He 
has accepted the invitation of the Congress to 
take part in the symposium on Palaeoclimates. 
At a recent meeting of the Council of the Lucknow 
University, Prof. Sahni was appointed a delegate 
of the Lucknow University. He will also re- 
present the Indian Academy of Sciences, at the 
Congress. 

Prof. Sahni, a distinguished student of Prof. 
A. C. Seward, is well known for his contributions 
relating to the studies of extinct plants which 
have led him into the domian of geology. His 
scientific achievements which deal largely with 
the floras — past and present — of India and of 
the Southern Hemisphere, are marked by a 
broad philosophical outlook and intensive field 
researches. lie was one of the Vice-Presidents 
of the International Botanical Congress, Cambridge 
(1930), and again of the Sixth Congress, Amster- 
dam (1935). 

its X X 

The degree of Doctor of Science of the 
London University has recently been conferred 
on Dr. S. Ramaehandra Rao, m.a., ph.D., Professor 
of Physics, Annamalai University. Prof. Rao 
has made a number of contributions to the study 
of magnetic properties of colloidal particles of 
metallic elements. We offer him our warmest 
congratulations . 

x * * 

Improvements in Cotton. — The Annual Report 
of the Indian Central Cotton Committee for 
the year ending 31st August 1936, which has just 
been published, gives a reasoned account of 
inqu’ovements in cotton production, the ex- 
tension of improved types into general cultivations, 
and in the marketing conditions and manufacture 
of Indian cottons." Valuable information lias 
been collected as a result of investigations into 
the possibilities of growing cotton of long and 
medium staple in the present short staple cotton 
areas of India. As a result of the exhaustive 
work carried out under the auspices of the Com- 
mittee it has now been possible to control the 
Pink Boll-worm pest which was responsible for 
the destruction of 25-50 per cent, of the crop in 
the United Provinces. The United Provinces 
Cotton Pest Control Act requires all cotton seed, 
meant for sowing, to be subjected to heat treat- 
ment. During the year, the Committee financed 
29 research schemes, and 17 seed extension and 
marketing schemes, the total amount sanctioned 
being Rs? 5,75,000. Several interesting problems 
bearing on the physical and chemical properties 
of cotton are being investigated at the Techno- 
logical Laboratory, whose facilities are being 
considerably availed of by millowners who send 


j 


j 


1 


\ 


■ I 


568 


Science Notes 


a large number of samples for testing. Much 
valuable work in general botany, physilolgy and 
genetics of cotton is in progress at the Institute 
of Plant Industry, which was established in 1924, 
to serve as a central research station for cotton 
in the black soil area of Malwa plateau. The 
Publicity Department of the Committee 1ms done 
very valuable work in the dissemination of know- 
ledge relating to the culture and industry of 
Indian cotton not only in the towns and cities 
by keeping the press well posted with the efforts of 
the Committee to improve the yield, quality 
and money- value of cotton, but also in remote 
villages of India to afford facilities and advice 
to the Indian cotton grower. 

Scientific Research in Industry.— The Ad- 
visory Council of the Department of Scientific 
and Industrial Research, of which Lord Ruther- 
ford is the Chairman, directs attention in the 
Department’s Annual Report just issued (H.M. 
Stationery Office, 8/- net) to important develop- 
ments in the outlook of industry in Great Britain. 
The last five years have witnessed, the report 
states : — 

“ the fruition of the policy adopted by several 
large industrial undertakings of setting well- 
balanced teams of research workers, including 
chemists, physicists, engineers and where neces- 
sary biologists to solve a particular problem or 
to develop a new product. This method of 
attack has led to the steady improvement of 
the efficiency of electric lamps, to the position 
this country* has won in high-definition television, 
to the development on a commercial scale of the 
huge plant for the conversion of coal into oil by 
hydrogenation, to the growth of the plastics 
industry and to many other important advances. 
This country has never been lacking in men 
of genius whose inventive capacity can give 
birth to the ideas which bring about industrial 
advances. What is new, in this country in present 
times, is the way in which industry has taken up 
these new ideas and brought them to the stage 
of industrial application by team work in which 
the scientists, the technical men and in fact 
all the departments into which a great business 
is organised have worked side by side in the 
practical attainment of an objective.” 

The future, the report continues, no longer 
lies with industries content to make sporadic 
advances at the call of the brilliant individualist. 
Co-operation, team work and an extensive organi- 
sation on the technical side are essential for 
success. 

& $ * 

The Total Solar Eclipse of June 8, 1937. — 

One of the largest and most completely equipped 
expeditions ever organised to study a total 
eclipse of the sun will be sent by the National 
Geographic Society and the V. S. Navvy to observe 
the unusual solar eclipse of next June 8 from 
a tiny coral atoll in the Phoenix Islands far out 
in the midst of the Pacific Ocean. 

This will be the longest eclipse of the sun 
visible from the earth in 1,200 years, having 
a maximum duration of totality of 7 minutes 
and 4- seconds. This eclipse also will “ end the 
day before it starts ”. Its path will cross the 
International Date Line in the mid-Pacific, so 
that it will begin on June 9, but end on June S ? 
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The scientific leader of the expedition will be 
Dr. S. A. Mitchell, Director of Leander McCormick 
Observatory, University of Virgina. Captain 
J. F. I-Iellweg, Superintendent of the U. ft. Naval 
Observatory, will have charge of the Navy’s 
participation. Other members of the group 
will include : Dr. Paul A. McNally, Director 
of Georgetown College Observatory ; Dr. Hebei* 
D. Curtis, Director of the University of Michigan 
Observatory ; Dr. Floyd K. Riehtmyer, of Cornell 
University ; Dr. Irvine C. Gardner, National 
Bureau of Standards ; Mr. John W. Willis, of the 
Naval Observatory, and a photographer from the 
National Geographic Society. A naval surgeon 
qualified to carry out the work of a naturalist 
probably will join the party at Hawaii. 

The expedition’s scientific programme will be one 
of the most complete and comprehensive ever 
carried out by eclipse observers. Special attention 
will be devoted to observation of the sun’s 
corona, visible only during a total eclipse, and the 
chromosphere, or outer layer of the sun, by 
photographing the “ flash spectrum,” which 
permits the determination of the heights to which 
vapours rise from the surface of the sun. 

Dr. Gardner will take with him the same 
eclipse camera of his own. design which lie took 
to Russia, which employs a new type of lens 
and with which he obtained very successful 
photographs of last June’s eclipse, lie also will 
make photographs in colour. The Naval Obser- 
vatory party will be especially interested in 
observing the exact times at which the eclipse 
begins and ends. This will serve as an important 
check on calculations of the movements of the 
heavenly bodies, which is the official function 
of the Naval Observatory and which aids it 
in perfecting knowledge of the motion of the 
moon and hence in predicting the time of future 
eclipses. 

The National Broadcasting Oompnny, co-ope- 
rating with the expedition, will set up a 
radio transmitting station in the island and by 
short-wave radio, a description of the eclipse will 
be carried to the United States, sent over a coast 
to coast network and rebroadcast, to other parts 
of the world. 

* * -l! 

Rare African Birds. — An expedition to study 
and photograph the Crowned Hawk-Eagle of 
South Africa, which is, for its size, one of the 
most ferocious and evil-looking birds in the 
world, will be conducted under the auspices 
of the National Geographic Society , by Captain 
C. W. R. Knight, of England. The expedition 
will spend approximately five months in the 
field, and will make photographic studies of other 
unusual birds and small mammals of South 
Africa. . 

Captain Knight discovered a region, in which 
Crowned Hawk-Eagles nest during a trip into 
the back country of South Africa several years 
ago. The birds have a lesser wing-spread than 
some of the eagles that live in open country, and 
more rounded wings, permitting them to mancr.u vre 
in forest country. They have unusually large and 
powerful feet with which they kill surprisingly 
large animals, even small deer*. The birds have 
been called “ the ogres of Africa’s monkeys,” 
and under their nests in lofty yellow-wood trees 
are found many skulls of these creatures, In 
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order to obtain photographic records of the 
birds. Captain Knight and his assistants will 
have to construct blinds in trees near their nests, 
perhaps 80 to 100 feet above the ground ; or on 
cliffs, if the situation of the nest permits. Tn 
these blinds long vigils will be kept with still 
and motion cam orris equipped with telephoto 
lenses. An effort will be made to obtain a com- 
plete photographic record of the lives of the 
birds from the time they are hatched until they 
take to the air and begin to prey on the animals 
of the surrounding country. 

Another unusual South African bird to be 
studied and photographed by Captain Knight 
is the Hommer-Kop (Hammer-Head), a smallish 
brown bird about the size of a pheasant, belonging 
to the stork tribe. The most interesting thing 
about the Hommer-Kop is its little-known nest, 
a huge affair like a cart-load of sticks, but with 
entrance tunnel and “ apartments ” carefully 
plastered with hard-setting clay. 

Still another unusual feathered creature that 
will come before Captain Knight’s camera lenses 
is the Secretary Bird of Rhodesia which is fast 
becoming rare. A member of the vulture tribe 
with stilt like legs, this bird kicks snakes, lizards, 
and moles to death, then swallows them whole. 

jj; sis s|s 

International Brewing Abstracts. — With 
daily duties claiming attention and a volumin- 
ous technical press publishing thousands of new 
papers every year, brewers and brewery chem- 
ists must find it increasingly difficult to keep 
track of the latest developments in the princi- 
ples and practice of their profession. It is to 
meet this difficulty that International Brewing 
Abstracts (I.B.A.) has been evolved. I.B.A. 
publishes every month some twenty abstracts 
of the most significant papers in the current- 
journals ; these abstracts are each printed on 
separate cards for filing and bearing index 
numbers, the system being designed to make 
instantly available in card-index form a rapid 
and condensed survey of current, information 
available on all aspects of brewing. The origin- 
al German edition ( Kartoihek Tier Brauerei- 
Literatur ) which has been running under the 
direction of Dr. F. K utter since 1028, has met 
with widespread appreciation that the publishers, 
after launching a French edition in 1931, have 
begun to issue the English edition now under 
notice. The Wahl-IIenius Institute, Chicago, 
and a number of English, French, German, 
Danish and American brewing technologists, 
collaborate in its production. There is no lack 
of testimony to the value of this thoroughly 
practical abstracting service, which should 
prove as useful to English-speaking brewers and 
brewery chemists as it lias done to those abroad. 
— (J. Institute Brewing, 1936, 42 , 445.) 

* * * 

Fossil Wood. — Recently a fossil wood from 
Nowgong Forest Division in Assam has been 
identified as a species of Gluta. Geologically 
the fossil wood is said to be of Tertiary age — 
an age which goes back to as many as 60 million 
~~ '-years. In this connection it is of interest to note 
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that Gluta does not now grow in Assam — its 
distribution in India being confined to Burma 
and South India. From the fossil woods that 
have been so far found it appears that once upon 
a time there was an extensive forest of Gluta in 
Burma, Assam and Bengal. Why and how this 
has disappeared from the two latter provinces is 
a mystery. Perhaps the ecologists will be able 
to throw some light on this problem. {Indian 
Forester , 1936, 63 , 167.) 
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ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 

March. 193 7. SECTION A. — Oh. V. Jogarao : 
An Optical Method of Determining the Relative 
Coagulating Powers of Electrolytes. — The coagula- 
tion of arsenic sulphide sol in the presence of 
various electrolytes lias been studied by measure- 
ments of depolarisation of the light, scattered 
by the sol. R. A n a nth a k r is h n a n t : The 
Raman Spectra, of Crystal Powders . — IV .—Some 
Organic and Inorganic Compounds. The Raman 
specjbra of a number of organic and inorganic 
cry/tal powders have been obtained by employing 
the technique of complementary filters. Many 
new frequencies have been recorded. The 
significance of the results is discussed. S. R. 
Savur : A New Solution of a Problem in Inverse 
Probability. — A new “ statistical ” solution of 
the problem in inverse probability referred to by 
Karl Pearson as “ the fundamental problem in 
practical statistics ”. R. K. Asitndi and 

R. Bamuel : Some Remarks on tin: Birge-Sponer 
Method of Vibrational Extrapolation. R. K. 
Asundi and R. Samuel : Note on the Structure 

of Nt and its Bearing on. the Theory of Valency. 

S. Rang as w A mi and T. B. Se, shade! : Geo- 
metrical Inversion in the Acids Derived from the 
Coumarins. Part IV. The Behaviour of the 
Ethers of the C-is and Trans Acids. B. L. Gitlatee : 
Grav ity , Geo id and Plumb-Line Deflections in 
Mountainous Arms. Inder Chow la : On I (k) 
in Waiting's Problem and Analogous Functions. 
S. Zafaruddin Ahmed and B. I). Desai : Hetero- 
cyclic Compounds. Part I. — Coumarins from 
Cyclopenianor, e-2-Carboxylate and 4 -M ethyl-cydo- 
p e nta none-2 -Carboxy late . B. A N a nth akrlshn an : 
The Raman Spectra., of Some Simple Molecules. 
{Dimethyl Ether , Phosgene , n-Butane, Ethylene 
Diamine , Ethylene Glycol , Ethylene Dichloride, 
Ethylene Dibromide , Acetylene Tetrachloride , 
Acetylene Tdrabromide and II exa eh loro ethane. )— 
The Baman spectra of the above substances 
have been studied and the problem of “ free 
rotation ” in ethane derivatives is discussed 
in the light of these results. V. V. Ra.iaai : 
Microphone Acutated Thyratron Relay.— Details 
are. given of a thyratron valve amplifier circuit 
which can be used as a simple sound intensity 
meter. 

March 1037. SECTION B.— A. C. Joshi and 
L. B. K A J auk : Fertilisation and Seed Develop- 
ment in Amarantacem. — A detailed account of 
cm bry ogeny for the family Amarantaceae is 
given. C. Bh ash yak area Bad : A New Species 
of Anabaena. (Anabscna ambigua Sp. Nov.). — 
A peculiar blue-green alga collected from a few 
ponds near the Benares H indu University grounds, 
has been completely studied and recorded. The 
results justify its being considered a new species 
of Anabamd. Bent "Char an Mahendra : A 
Note on the. Distinctive Characters of the Indian 
Species of Oylindrophis Wag lev. A revised hey 
for the genus Cylindrnphis Wagler, drawn up by 
Dr. Malcolm Smith lias been presented. 
Jogendra Nath Misra : The Zygnemacerr. of 
Kashmir — I. The first of the series of papers 
on the algal flora of Kashmir. .19 forms have 
been recorded and out of these 4 species, 4 
varieties and (> forms are new. 


National Institute of Sciences, India: 

March 25, 1937.— The Easter Meeting of the 
National Institute, of Sciences of India was 
held at Allahabad, Prof. M. N. Saha presiding. 

Dr. G. R. Tosniwal gave an account of the 
radio studies of the upper atmosphere which 
was followed by a theoretical paper by the 
President and Mr. R. N. Rai on the propagation 
of radio waves from the Ionosphere. Dr. H. B. 
Dittt, Reader in Chemistry in the Allahabad 
University, and his pupils contributed six papers 
on the chemical analysis of Indian Medicinal 
Plants. Dr. Bhattacharya gave an account of 
his work on the Zoology of Golgi bodies. Prop. 
Burr idg e reported cases of Tuberculosis which 
he had discovered among frogs at Lucknow and 
propounded a new theory of colour vision. Mr. 
P. C. Gupta, a student of Prof. Bu nidge, reported 
the results of his experiments on the Sodium 
lodo Acetate. 

National Academy of Sciences, India: 

March 2, 1937. — N. R. Dhar and E. V. Sesha- 
charyulu : Nitrogen Fixation and. AzotobaUer 
Count on the Application of Carbohydrates and other 
Energy Materials to the Soils. S. K. Mukerji : 
Changes in Soil Nitrogen after the Addition of 
Fresh Cowdung to Soil. — Fresh Oowdung has 
been shown to fix * atmospheric nitrogen. 
Molasses accelerate the oxidation of cowdung 
in soil and increses the total amount of nitrogen 
fixed. S. Pradhan : The Alimentary Canal of 
Coccinella S evtiimp undata . — The excretory 

Malpighian tubules reassociated with the high gut 
in the lady-bird beetle, act as a filter for eliminating 
waste nitrogenous material contained in the 
liquid which is mechanically pressed out. of the 
hind-gut into body-cavity. Rirbal Sahni and 
K. P. Rode : Fossil Plants from the Deccan 
fntertrappean Beds at Mohgaon K atari (C. P.), 
with a Note on the Geological Position of the Plant- 
bearing Beds. — The affinities of the fossil flora 
of the Deccan Intert.rappean Beds strongly support 
the view, recently revived by Professor Sahni, 
that the earliest volcanic lavas (traps) of the 
Deccan were poured out in the Eocene period, that 
is, soon after the dawn of the Tertiary era. This 
view was held by the pioneer geologists a hundred 
years a.go, but during the last seventy years, as 
the result of work done by the Geological Survey 
of India, the opinion has grown that the earliest 
traps were older, and of Cretaceous age. This 
official view of the Survey, although based 
only upon indirect evidence, has been accepted 
by geologists, all over t-lie world ; but it is opposed 
to the direct evidence of the fossil plants which 
have decided Tertiary affinities. 

In the first part of this pa per Professor Sahni 
shows that the fossil flora of Mohgaon Kalan 
near Oliindwara, originally discovered by 
Mr. Rode, has Tertiary affinities, like the flora of 
the rest of the Deccan Intertrappean series. In 
the second part Mr. Rode describes the geology 
of the area and shows that the fossiliferous beds e 
really belong to the basal part of the series. Ty Sj ” 
latter fact is important, because if the basal, trees 
of the series is of Tertiary age, then tlieu ares, In 
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no ground whatever for classifying the higher 
strata as Cretaceous. 

The value of fossil plants as an index of geolo- 
gical age is now being increasingly recognised 
in India, where the ages of some of the most 
important rock systems, containing coal, oil, 
salt and other mineral products, have been 
elucidated by a study of their plant fossils. 

The Indian Mathematical Society: 

( Journal , 2, No. 4.) 

V. Gan apathy Iyer : On Integral Functions 
of Finite. Order and Minimal Type . — Let [z ;/ ] 
be a sequence of distinct complex numbers 
tending to infinity and arranged according to 
non-decreasing moduli. Let o{z) be the canonical 
product with simple zeros at z n . The index 
of distribution (I.D.) of [%] is defined as the 
greatest lower bound of numbers h such that 


I O ' fatten * + 1 I 

converges. In previous papers, the author has 
discussed the properties of integral functions 
bounded at a sequance of {mints with finite 
( i.e ., not *1- oo) I.D. The object of the present 
paper is to discuss certain cases where the I.D. 
may be infinite while the value of the function 
at [z,f\ is subjected to more stringent hypothesis 
than mere boundedness. (2) D. D. Iyosambi : 
Differential Geometry of the Laplace Equation .— 
Gi.ven a linear partial differential equation 
aPu,i,j + Day — 0, the necessary and sufficient 
conditions are worked out that it should be the 
Laplace equation associated with some Riemann 
space. R. V aid ya nathaswamy : A Note on the 
Morley- Peterson Theorem.— In this note, the 
real significance of the well-known Peterson- 
Morely theorem about a skew hexagon is brought 
to light, thereby affording not merely a new 
proof of the theorem, but also its generalisation. 
S. Min aTvSHI-Sund aram : Taubetian Theorems on 
DirichleVs Series. — Two results due respectively 
to K. Ananda Rao ( Proc . L.M.S. (2) 34 : 
Theorem 4) and V. Ganapathy Iyer (Annals 
of Math ., 36, Theorem 4) a, re generalised. 

Some remarks are made about the application of 
these theorems to obtain certain precise results, 
anticipated by Ananda Rao, on the abscissa} 
of summability of Dirichlot’s series. K. 
Rangaswamt : On the Pedal Quarfics of a 
Quadric.— A paper in continuation of his paper on 
the Theory of Normals to a quadric in the Proc. 
Ind. Ass. Sc., 1. R. 0. Bose : Analogue of a. Theorem 
of Blaschke. - Let r —r {S) be the vector equation 
of a plane, curve V, s denoting the affine length. 
Let •>*! = r'{s). r 2 r"(s) he the vector equations 
of the tangent and curvature forms V', Y". Let 
p be the radius of curvature at any point of 
V, and D, r 2 the lengths of the radii vectors to 
the corresponding points on V / and V", and pi , p 2 
the lengths of perpendiculars from the origin 
to the tangents at these points. Then it is proved 

_ i \ 

that r 2 = l a ; Pi = V where l is the semi-latus 
rectum of the osculating parabola to V. It is 
also proved that “on an elliptic convex oval we 
can find at least three pairs of points, such that 
the latera recta of the osculating parabolas are 


equal, and the affine normals are parallel”. N. G. 
Shabde : The object of this paper is to collect a 
number of results involving the confluent 
hypergeometric functions such as the K -functions, 
B;/. functions, Laguerre functions and Bessel 
functions, some of the results being obtained 
by operational methods. 

Indian Chemical Society: 

December 13, 1936. — Balwant Singh and 

Ltaz Ilahi : Potentio Metric Studies in Oxidation 
Reduction Reaction. Part I. Oxidation with 
Potassium Iodate. Harendra Kumar Actuary a : 
Properties of Activated Sugar Charcoal Coated 
with Various Substances. Part I . Liberation of 
Acid and Alkali by the Action of Neutral • Salts 
in Relation to the Surface Charge. R. D. Desai 
and M. A. Wali : Dihydroresorcinols. Part IV % 
The Condensation of Phenyl dihydroresorcinol 
with the Aromatic Aldehyde. Mahendranath 
Rudra : Studies in Vitamin C, Part II. The 
Vitamin C Contents of the Liver and Muscle of 
Some Indian Freshwater Fish. Mahan Singh 
and Manohar Singh : Studies on Optical Acti- 
vity and Chemical Constitution. Part III. Opti- 
cally Active Acids and Bases. K. M. Sil, G. C. 
Roy and P. N. Das -Gupta : A New Method for 
the Separation of Lead from Copper and their 
Subsequent Estimations. D. N. Chatter.ji, K . R. 
Ganguly and M. Z. Farcqi : Estimation of Small 
Quantities of Arsenic in Medicolegal Cases. 
Shridhar Sarvottam Jo shi and N. Hanu- 
mantha Rao : Studies in the Coagulation of 
Colloids. Part XF. New Aspects of Gold Sol 
Coagulation. 

January 1937. — Sir Upendranath Brahma - 
CHARI : Certain Aspects of the Chemotherapy 
of Synthetic Hypnotics. K . N. Gaind : Synthesis 
of Neiv Local Anaesthetics. Part I. Sudhamoy 
Mukherjee : The Electrochemical Properties of 
Palmitic Acid Hydrosols. Ddhkhaharan 
Chakravarti and Bhowni Charan Banerjee : 
On the Constitution of Nitro-S-Methylumheli- 
ferone Methyl Ether and of Chlororesorcin. 
P. R. Krishna Swamy and B. L. Manjitnath : 
Chemical Examination of the Roots of Aristolochia 
Indica, Linn.— Part III. Isolation of the Alkaloid 
Aristolochine. Gopal Lal Maheswari and J. B. 
Jha : Potentiomeiric Estimation of Lead, with 
Sulphide. Solutions. M. B. Rane and K. Kondiah : 
A Method of Qualitative Analysis without the 
Use of Hydrogen Sulphide. Htrendra Nath 
Banerjee : Chemical Examination of Clero- 
dendron Infortunatum— Part I. K. P. Dave 
and K. S. Nargund : A. Note on the Preparation 
of /3-4-M ethoxy -napthoylpropionic Acid. 

Indian Botanical Society : 

March 1937.— F. Boergesen : Contributions to a 
South Indian Marine Algal Flora. I. K. Biswas : 
Two New Flowering Plants. B. N. Singh and 
R. B. Singh : The Tide of Leaf W ater -content. 
Soil Moisture and Plant age on Transpiration of 
Crop Plants. B. N. Singh and S. 0. Chakra- 
varti : Unequal Absorption of Ions and Their 
Rate and Order of Entry from a 3 -Salt nutrient. 
V. V enk at es war alu : A Note on the Develop- 
ment of the Embryo-sac in Phrynium capita, turn. 
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( ■. V. IviU.SKNA Iyengar : Development of Embryo- 
sac and E ndospcnn-II a usioria in Some Members 
of the Scrophulari nen\ — Part /. — An account of 
Sopuhia delph ini folia 0. Don. and AUmsoa sp. 
M. 0. V. Iyengar : Fertilization, in Eudorina 
cleans Ehrh. 

Meteorological Office Colloquium: 

February 9, 1937. — Mr. S. Bash of the Indian 
Meteorological Survey, on his return from tlie 
meetings of the Regional Meteorological Com- 
mission for the Extreme Orient held at Hong- 
kong in January 1937, gave an account of the 
work done at the meetings of the Commission. 

February Id and 18, 1937. — The Colloquium, was 
addressed by Lt.-Col. E. Gold, D.S.O., F.R.S., 
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(of the London Meteorological Office, and President 
of the International Commission for Synoptic 
Weather Information), who visited India on his 
way hack to London from the Hongkong Confer- 
ence. In his first address, lie gave a thrilling 
and valuable account of his "recollections of 
meteorological work in France during the years 
of the Great War while for the theme of his 
second address he chose “ Weather Forecasting 

March 2, 1937.— Dr. S. N. Sen: Long- 
range Forecasting of the Monsoon with Special 
Deference to the Everest Expeditions . 

March 10, 1937.— I)r. 0. W. B. Norm and : 

Criteria of Stability of Particles and Layers of Air 
■in the Atmosphere. 


UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 


Bombay University: 

Royal Institute of Science, Bombay. — Prof. G. R . 
Paranjpe, Head of the Physics Department, has 
been granted leave from 20th June to 9th 
October 1937. 

Dr. N. PL Tawde, Lecturer in the Physics Dept-., 
will act as Professor of Physics during the absence 
of Prof. Paranjpe on leave. 

Dr. T. S. Wheeler has been granted the Honor- 
ary Degree of M.Sc. by the National University 
of Ireland. 

Under the University Bifurcation of Arts and 
Science courses, the Institute will discontinue 
teaching upto Intermediate standard from June 
1937. These classes will be* transferred to the 
Elphinstone College. . 

University of Mysore: 

1. Personnel . — Dr. E. P. Metcalfe, D.sc., 
Vice-Chancellor, has, in continuation of the 
long vacation from the 1st April .1937, been 
granted leave preparatory to retirement from 
service. Mr. N. 8. Snbba Bao. m.a., Bar-at-Law. 


Director of Public Instruction in Mysore, has 
been appointed to be in charge of the duties 
of the Vice-Chancellor in addition to his own 
during the above period or until further orders, 5 

Mr. A. 13. Mackintosh, m.a., Professor of English* 
Maharaja’s College, Mysore, has been granted 
five months’ combined leave from the 24 th June 
1937, in continuation of the long vacation. 

2. Senate. — The annual meeting of the 
Senate was held on the 22nd March 1937. Among 
the propositions that were passed, mention may 
be made of the following : — 

(i) Introduction of an ordinance regulating 

the course of study in Gorman for B.Sc. 
Honours students. 

(ii) Institution of a separate minima for the 
papers, thesis and viva voce for the M aster’s 
Degree examination. 

(iii) Revised syllabus in Mathematics for the 

Intermediate, B.A., and B.Sc. Degree 
examinations. 

(iv) Provision for the admission of L.M.P. 

diploma holders to the M.B.R.S. degree 
course, under certain conditions. 


5^8-37. — Primed at The Bangalore Press, Bangalore City, by G. Srinivasa Rao, Superintendent, and Published by 
B. N. Sastri, M.Sc., A.I.C., A.H.Sc., for the “ Current Science J ’ Board of Editors, Indian Institute of Science, Hebbal Post, Bangalore. 
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Indian Fisheries and 

rpHE Statesman of Calcutta in its issue of 
-L the 17th February 1936, published the 
following news from its Singapore corres- 
pondent; under the heading “ Fish in Abund- 
ance : Japanese Boats operating in Indian 
Ocean 55 : — 

“ Japanese trawlers are catching large quanti- 
ties of fish in the Indian Ocean between Penang 
and Calcutta and are transhipping it at Singapore 
for transport to Japan. Previously the trawlers 
bad been operating in the China Ssa and off 
Australia, but their catches decreased owing to 
the operations of other trawlers in the same 
waters. 

“ In the Indian Ocean the Japanese ships, 
it is stated, are finding an abundance of fish 
and as much as 80 to 100 tons of fish are tran- 
shipped at Singapore for Japan. Most of this 
is for consumption there but a quantity is shipped 
back to Singapore as fish meal.” 

This news does not seem to have caused 
any stir at the time, but recently when the 
Statesman in its issue of the 5th March 1937 
reported the appearance of a Japanese 
trawler, the ‘Shinkyo Maru / in the Iyidderpore 
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Japanese Enterprise. 


Docks, Calcutta, with a cargo of about 
200 tons of fish, ££ including pomfret, bekti 
and lobsters caught in the Bay of Bengal/’ 
considerable interest was aroused, both in 
the press and the public, regarding the 
fisheries of the Bay of Bengal and the paucity 
of the supply of fish to Calcutta. Though 
at the time great difficulty was encountered 
in investigating the significance of this new 
move on the part of the Japanese vessel, 
three days later the Statesman published 
a short note on Calcutta’s Pish Supply and 
reported the Japanese plans of working 
40 trawlers for the new enterprise. It 
stated that 

“ The presence in the port of Calcutta of the 
Japanese trawler Shinkyo Maru , laden with 
fish from the Bay of Bengal, initiates an experi- 
ment made* by a long-established business house 
in Japan. 

“ One of the fleet of 40 vessels constructed 
for the purpose, the Shinkyo Maru has a capa- 
city for carrying about 500 tons of fish. Its 
equipment, like that of its sister ships, is most 
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modern in every respect. Other vessels of the 
fleet serve Rangoon, Singapore and other Far 
Eastern Ports. 

“ It was explained to a 'States man representa- 
tive that this was a well prepared and serious 
attempt to supply Calcutta with fish, and that 
interested enquiries from many consumers had 
already been received. 

Upon the success of the experiment depends 
the continuation of supplies from this source. 

“ It has been estimated that in Bengal SO per 
cent, of the population consume fish as a regular- 
item of diet when they can afford to buy it ; 
yet so badly is the industry organized and so 
hopelessly are the actual fishermen in the hands 
of mahajans and middlemen . that an ever- 
increasing demand goes unsatisfied while the 
price of such supplies as reach the Calcutta 
markets is maintained at a level which can only 
be described as exhorbitant. 

“ The possibilities of establishing remunera- 
tive steam trawling in the Bay of Bengal liave 
never been sufficiently explored, even though 
investigation had proved that there are exten- 
sive areas in the Bay capable of yielding large 
quantities of high-class fish and which are suitable 
for trawling. 

“ An experiment that was made was a financial 
failure mainly because of the hostility of vested 
interests, and the lack of cold storage facilities. 
The latter difficulty no longer exists. 

“ Calcutta consumes about 700—800 maunds 
of fish daily, but the supply is regarded by dealers 
as insufficient. In the last decade the demand 
has increased 40 per cent, but the supply only 
25 per cent. 

“ If the new Japanese enterprise can regu- 
larly contribute to the deficiency, and at the 
same time exert an influence in the way of forcing 
prices down the visit of the Shinkyo Maru may 
prove economically important. ” 

We have quoted the report of the 
Statesman in full, as it sums up admirably 
the present position of the fish supply of 
Calcutta and the necessity for augmenting 
it from the Bay of Bengal, an immense 
source of supply near at hand. The public 
reaction to these statements has been of two 
opposing types. Some have agreed with 
the Statesman and look upon the Japanese 
enterprise as a great boon to the poor people 
whose unbalanced diet is in reality the 
cause of so much sickness and ill-health in 
this country and to which the Government 
has become greatly alive during the last 2 to 
3 years. While there are others who con- 
sider that the Japanese enterprise will 
adversely affect a large number of persons 
engaged in fish trade and that a very big 
industry, almost next to agriculture in its 
potentialities, will pass into the hands of the 
J apanese and- it may become politically 
difficult afterwards to turn them out. Both 
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these views deserve the greatest consider- 
ation before any action should be taken in 
the matter. 

There appears to be a general agreement 
that the Bay of Bengal is teeming with fish 
life and that all grades of economic fish, 
from Cat fishes to Pomfrets and Perches, are 
found in plenty in this area. Tw r o of the 
Surgeon '’Naturalists on board the s.s. 
‘ Investigator ,’ the late Lt.-Ool. A. Alcock 
and Lt.-Col. R. B. S. Sew r ell, who had 
opportunities to do extensive trawling in 
the Bay have forcefully expressed their 
view r s that the fisheries of this area are very 
rich. The officers of the Government of 
Bengal, Sir K. G. Gupta, Mr. A. Ahmad, 
Dr. J. T. Jenkins, Mr. T. Soutlrwell and 
Dr. B. Prashad, who were appointed from 
time to time to report on and investigate 
the possibilities of fisheries, both fresh-water 
and marine, also came to the conclusion that 
the Bay of Bengal is almost a limitless 
source of marine fisheries. A careful study 
and analysis of the reports of the Govern- 
ment of Bengal’s • Steam Trawler 4 Golden 
Croion ’ also shows that there are many 
rich fishing grounds in the Bay and, 
provided a suitable organisation can be set 
up, there are great possibilities for the 
development of the Bay fisheries. 

The next, consideration in such an under- 
taking would he the disposal of the catches, 
and here again opinion is unanimous that 
there is a great demand in Bengal for lish, 
as almost 80 per cent, of the population 
would eat fish as a regular item of diet if 
they could afford to buy it. As the dietetic 
researches advance there is no doubt that 
the percentage of the fish-eating population 
will also increase. As has been stated in 
the Statesman's report quoted above, the 
demand for fish has already increased dur- 
ing the last decade by 40 per cent, but the 
supply by only 25 per cent. 

It is stated that Bengalis, as a class, are 
fond of fresh-water fish, mostly carps and 
a few types of cat fishes, and that there is 
little demand in the Province for marine 
fish. In the present circumstances there 
would seem some justification for this view, 
because a very small quantity of marine 
fish is exhibited for sale in Calcutta markets, 
and even this quantity, which is sold at 
higher rates than the local fresh-water fish, 
is brought down for consumption by the 
foreigners, Europeans and others, in this 
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cosmopolitan town, from Puri and Balasore 
by train. Those, who have had opportu- 
nities to go round the Calcutta fish markets, 
are greatly struck by the paucity of the 
commodity, the average high price of fish 
of all kinds and the absence for sale of any 
truly marine forms. The quantity of fish 
brought to the markets is so small that 
practically the whole of it is sold out with- 
in a couple of hours, and the business is 
so remunerative that the traders make 
enough money within this short period. Even 
if it be admitted that the Bengalis have an 
inherent prejudice against marine fish, it 
should be borne in mind that propaganda 
and education are two very potent agents 
in overcoming such prejudices. Above all, 
the necessity of fish diet for a rice-eating 
population is so great that a simple know- 
ledge of the dietetic value of fish will appease 
this prejudice. It should also be remem- 
b '.red that whereas the rich may still 
continue to eat only carps, the poor will 
readily take to cheaper fish provided it is 
made available to them. Moreover, the 
influx of cheaper marine fish will no doubt 
bring down the prices of other types of 
fish in the market. 

As an instance of what sound commer- 
cial propaganda can do, one may cite the 
instance of “Wolf-fish 55 , a Blennid, of the 
British coasts. It is so horrid-looking that 
people detest to buy it, in spite of the fact 
that its flesh is nice and tasty. Researches 
have shown that its flesh possesses great 
nutritive value. To remove the public 
prejudice against the fish, the traders have 
given it a sweet commercial name and 
they never exhibit it for sale with the head 
intact. Only properly cleaned flesh is sold 
and very few people, who relish it, know 
that they are consuming “ Wolf-fish A 

As an outstanding case of supply and 
demand one may give another instance of 
the sale of cartilagenous fishes — Skates 
and Rays — in Great Britain. Before the 
War, this type of fish was not much in 
demand, but during the War when fishing 
outside the territorial waters became danger- 
ous, the consumption of this type of fish 
increased. Investigations into the nutri- 
tive value of these fishes sho ved that they 
were considerably superior to a large num- 
ber of popular fishes. Thus the fishery of 
the cartilagenous fishes has come to stay 
and there is hardly any prejudice against 
their consumption now, 


These instances, which can be multiplied, 
show what can be achieved by proper 
organisation and application of science to 
everyday needs of life. There need not be 
any diffidence, therefore, regarding the 
ultimate success of the Bay fisheries. What 
is needed is the harnessing of financial 
resources, energy and ability. Above all, 
the application of science to methods of 
trade should not be lost sight of. 

From the above it is clear that there is 
a great demand for fish in Bengal generally, 
and in Calcutta particularly. It is also 
clear that there is an immense source of 
supply near at hand. To a layman it 
would appear a very simple proposition of 
economics to correlate these two factors. 
Attempts, unfortunately not fully organised, 
have been made in the past to fish in the 
Bay and to supply the ever-growing demand 
of the Calcutta fish market. But the hosti- 
lity of the vested interest has been so great 
that it has been difficult for small enter- 
prises to fight it. It is most essential, 
that a powerful organisation with consider- 
able financial resources should be set up. 
The past failures are a great deterrent to 
the public zeal and, therefore, it would 
seem to be the duty of the Government of 
Bengal or of the Corporation of Calcutta to 
lead the way. A small beginning on the 
lines of the Bombay Government should 
be made, small steam trawlers equipped 
with modern appliances should be purchased, 
and fast transport of catches from the sea 
to the cold storage at Calcutta should be 
organised. When the experiment is carried 
on for sometime, the public will see the 
utility of the scheme, and then Govern- 
ment can sell these trawlers and launches 
to private concerns. Within a very short 
period under the guidance of a fully train- 
ed Indian scientist, such a scheme has 
achieved a Jot and the Fisheries Depart- 
ment of the Province has been greatly 
expanded. In such enterprises local know- 
ledge is a great asset and, therefore, the 
failure of some of the earliest schemes of 
the various Governments can be partly 
attributed to their importing Europeans 
for fisheries work. 

H ow supposing for a moment that the 
Government of Bengal is not willing to 
undertake this work and there is no other 
agency in this country that is likely to 
work the fisheries of the Bay, is it not 
desirable to seek the help of foreigners in 
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this matter ? In. this connection, it should 
be remembered that by the International 
Laws exploitation of the sea products is 
open to all nationals outside the territorial 
limits. ISo one can, therefore, question the 
rights of the Japanese to fish in the Indian 
Ocean outside the territorial waters, and if 
they are prevented from coming to Calcutta 
they would seek other ports to dispose of 
their catches. Any interference on the part 
of the Calcutta citizens with the Japanese 
enterprise would, under the circumstances, 
seem like the policy of the dog in the 
manger. Commenting on :c Japan and 
Bengal Fisheries ”, the Statesman in its 
editorial of the 15th April 1937 concluded 
that “ Japanese fishermen might be exclud- 
ed from fishing in territorial waters they 
can hardly be altogether kept out of the 
Bay of Bengal. In any event what is good 
and acceptable for Rangoon and Singapore 
cannot be altogether bad for Calcutta.” 
This is very sound advice indeed. Those, 
■who have the good of the poor at heart 
and the interest of the starving millions of 
Indians, should lose no time in organising 
the fisheries of the country and place 
a highly nutritive source of food within 
the reach of all. If we are not capable of 
managing it, let outsiders show us the way. 
An arrangement can be made with an out- 
side agency that after a number of years 
the terms of agreement will be revised. 
The sea provides a harvest which requires 
no sowing. What is needed is its exploita- 
tion on proper scientific lines. In our 
editorial on the Marine Fisheries of India 
(October 1933) we indicated the lines along 
which the work should be organised and 
suggested the creation of a Central Bureau 
of Fisheries for scientific enquiries and 
investigations. When early in September 
1934, the Advisory Board of the Imperial 
Council of Agricultural Research held 
a prolonged discussion on the condition of 
the Fisheries industry and the possibility 
of its development, it was expected that 
the Fisheries Committee to be appointed 
by them would be able to investigate the 
question in all its aspects, but unfortunately 
nothing has so far come out of this talk. 
It seems to us a most opportune moment 
to refer to the findings of the Royal Com- 
mission on Agriculture on Fish as an 
article of diet ”, because we feel that during 
the Vicerovalty of Lord Linlithgow, who 
was the Chairman of the Royal Commis- 
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sion, the fishery problem of India will * 

receive due consideration. It is stated in 
the report that 

“ We have been struck with the comparative 
failure to develop the fisheries of the country 
as a source of food. We are aware that, in 
certain parts of the country, there are religious 
objections to the use of fish as an article of diet. 

But in Madras and Bengal, it is readily taken 
and much, relished by some four-fifths of the 
total population. In Burma, it is universally 
liked and in the form of a fish paste (ngapf) 
is regarded as an indispensable condiment. 

In Bombay, the United Provinces and Bihar 
and Orissa, large classes of the population take 
it when they can get it and, in the Punjab, there 
has been, since the War, a largely increased 
demand for it. Fish forms a specially valuable 
addition to a diet the staple of which is rice. 

“We note with regret that the Fishery Depart- 
ment in Bengal was abolished as a* measure 
of economy in 1023. We understand that the 
Government of Bengal are desirous of reconsti- 
tuting it for work on inland fisheries only, as 
soon as their finances permit. We consider 
that the development of inland fisheries in 
Bengal should be regarded as one of the most 
urgent measures of rural amelioration and we 
recommend that, if the financial situation does 
not permit at present of the reconstitution of 
the department, at least one officer possessed 
of the necessary qualifications should be placed 
on special duty to promote interest among 
local authorities in the stocking of tanks with 
suitable fish and their conservation. The exist- 
ing fishery departments in the Punjab. Bihar and 
Orissa and Madras should be strengthened for 
the same purpose. A special officer has been 
recently appointed in Burma with a view to 
submitting proposals for increasing the effi- 
ciency of the inland fisheries. We suggest that 
his investigations should include an examina- 
tion of the case, for entrusting the development 
of these fisheries to a properly organised depart- 
ment. We recognise that a certain amount 
of work is already being done in some provinces 
in regard to the conservation of the existing 
stocks of fish. Ladders are being constructed 
over weirs at the head-works of canals, regula- 
tions prohibit the capture of fish by dynamiting, 
poisoning and the use of small 'meshed nets, 
and rewards are being given for the destruction 
of various enemies to edible fish. Propaganda 
is also being undertaken to enlist the sympathies 
of the professional fishermen in the working of 
such beneficial regulations. There is clearly, 
however, room for further development in con- 
servancy work along these lines in all provinces. 

“Generally, we note that it has been the policy 
of local governments to insist .upon, the Fishery 
Department paying its own way and that, in 
consequence, the staff has been restricted to a 
few members. We regard this as a, mistake 
and recommend that a longer view should be 
taken of the possibilities of development of the 
fish resources of the country in the interests 
of the people as a whole. The chief object of 
the department should not be revenue but 
public benefit, 
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“We are fully aware that, if material progress 
is to be made in augmenting in this way the 
food supply of rural areas, it will be essential 
for the district boards, and the rural community 
generally, to play their part in the stocking of 
local waters and in their conservancy. It will 
be for the public health officers and for all organ- 
isations interested in the welfare of the people 
to disseminate a knowledge of the value of 
the addition of fish to diet. But without some 
expert authority at provincial headquarters, 
there will be a risk that ill-advised experiments 
in stocking may be made and the resultant 
failures will seriously endanger the prospect 
of success for the movement as a whole. 

“Improvement in the cultivator’s diet holds 
out such promise of improvement in his general 
health and the addition of fish to his diet im- 
presses us as being so much the most promising 
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way of providing it over large areas of the 
country, that we consider that we are more 
than justified in making recommendations 
which, to those who know the difficulties, may 
well appear to err somewhat on the side of 
optimism. ” 

In our opinion the time has come when 
the Central Government;, Governments of the 
various autonomous provinces, local bodies 
and the public at large can no longer ignore 
the development of Indian fisheries, and if 
there is no enthusiasm for such an enterprise 
in this country we should not stand in the 
way of the Japanese who would help the 
masses of India by exploiting the fisheries 
resources of the Bay. 


The Vitamin B 2 Complex and Allied Factors. 

, I. Mammalian Factors. 

By J. B. O’Brien and B. A. Peters. 

* ( Department of Biochemistry, Oxford .) 


rpiIOUGII many suspected that vitamin B 
T was multiple immature, convincing proof 
that this was so was not produced until 
1920 when, mainly by the method of feeding 
supplementary foodstuffs, several workers 
established that at least two factors were 
involved in rat nutrition. Of recent times 
this fact has induced an extensive investiga- 
tion of the water-soluble factors required 
not only by the rat but also by the pigeon, - 
chick, etc. It has led to the accumulation 
of considerable evidence for the existence 
of several factors generally classified under 
the heading of vitamin B of which an 
individual animal may require at least two. 
Table I is a list of the different factors 
of the vitamin B group for which evidence 
has been offered : 


Table I. 

Vitamin B factors (other than vitamin B x ) 
so far shown to he essential for mamma- 
lian nutrition. 


Rat . . 

vitamin Bo 

( flavin 

1 vitamin B 0 -anti clermati tic 


vitamin B 4 

(position uncertain) 

'Dog .. 

Black tongue factor 


Man .. 

Anti-pellagra factor 
vitamin B G 

( P-P factor of Goldberger) 


At present it is important to differentiate 
the several factors of the rat, pigeon, 
chick, dog and man because a superficial 
similarity in chemical and physiological 
properties suggests but does not prove a rela- 
tionship among them. Of one factor only, 
namely flavin, is it possible to speak with 
some certainty. This has been isolated 
in crystalline form from natural sources, 
particularly vitamin B 2 extracts, and its 
structure established by synthesis. Its 
physiological properties have" been studied 
in greatest detail in the rat. 

Lactoflavin . 1 

(Ovoflavin from eggs, 2 ' 3 hepatoflavin 4 
from liver, And renoflavin 5 from kidney.) 

For over 80 years we have been aware 
of the presence of substances in animal 
tissues fluorescing in ultraviolet light. Many 
tissues contain substances fluorescing blue 
like quinine; Bence-Jones (I860) 6 "called 
this property quinoidine. A preliminary 
investigation by Kinnersley, Peters and 
Squires (1925) 7 indicated that the blue 
fluorescence of tissues was due to more 
than one quinoehrome (i.e., substances fluo- 
rescing blue) and that those in yeast accom- 
panied but were not identical with vitamin 
B x . In 1933 a new class of natural pigments 
with a yellow-green fluorescence came 
into prominence. The biological significance 
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o f these compounds, called flavins, was 
realised from the earlier isolation from 
yeast of an iron-free enzyme consisting of 
a yellow -green fluorescent component united 
with a protein. [Warburg and Christian 
(1932 ) 8 .] Separation of the fluorescent 

prosthetic group, easily effected by hydro- 
lysis, yielded an orange crystalline sub- 
stance of composition C 17 H 20 K 4 O G . Meanwhile 
a detailed examination of the yellow- 
green fluorescing substances in tissues by 
Ellinger and Koschara 9 and Kuhn and his 
coworkers 10 showed that Warburg’s sub- 
stance was a member of a class of compounds, 
the lyochromes. Further emphasis on the 
importance of these substances was given 
by the report of Kuhn, G-yorgy and Wagner- 
Jauregg 10 who, -working on the nature of 
vitamin B 2 , isolated a crystalline substance 
which proved to be identical in composi- 
tion with the flavin of Warburg and pro- 
moted the growth of rats adequately pro- 
vided with other components of the vitamin 
B complex. The discovery stimulated 
investigation into the chemistry of these 
compounds — some hundred or more 
papers being published quickly bv several 
laboratories culminating in the synthesis 
of the natural product and a few of its 
homologues, by Karrer and Kuhn. 


chain, confirmed the loss of urea from lumi- 
flavin by hydrolysis and found that the 
acid formed simultaneously had a molecular 
composition suggesting a quinoxaline struc- 
ture. Tt was therefore presumed that flavin 
was a dimethyl isoalloxazine containing 
a pentose group in the 9 position. This 
view was supported by evidence from 
a spectrographic examination of a series 
of alloxazine derivatives by Stern and 
Holiday. 12 The synthesis of flavin rapidly 
followed. Several homologues of the natu- 
ral substance were prepared before lacto- 
flavin itself was actually obtained. From a 
comparison of the biological and chemical 
properties of the synthetic compounds and 
of natural flavin the structure assigned 
to flavin was 6 • 7-dimethyl- (d-l'-ribityl)- 
isoalloxazine. 

CHo-(CHOH) 3 -CHoOH 

I 

CH N N 

y 8 \/ 9 \y j \ 

CH 3 -C 7 C C CO 

| || | 2j Flavin 

CH 3 • C 6 C C 3 NH 

\ 5 / \lo/' \ 4 A 
CH N CO 

The type of synthesis may be illustrated 
by the following series of reaction : 13 


ch 3 

ch 3 


ch 3 

chJ 


NHo OCH*(CHOH) 3 ~CH 2 OH 
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CH 




-> 


CHc 


NH-CH-(CHOH) 3 -CIIo 

Pt/H 2 
> 


NOo 


NO, 


NH-CH 2 (CHOH) 3 -CH 2 OH 


+ 


NHo 


HOC CO 


CO NH 

\co/ 


CH 3 

'CH3 1 


CH,-(CHOH) 3 -CH,OH 

I 

N x N 

^jCO 
NH 




The steps leading to the elucidation 
of the structure of flavin were briefly as 
follows : — Warburg and Christian (1932) 8 
had already shown that irradiation of 
flavin in alkaline solution caused its des- 
truction with the loss of four carbon atoms 
and the production of lumiflavin. Upon 
alkaline hydrolysis lumiflavin decomposed 
yielding a molecule of urea. Detailed exa- 
mination of the degradation products by 
Kuhn, Rudy and Wagner-Jauregg 11 showed 
that the loss of 4 carbon atoms upon irradia- 
tion arose from the breakdown of a pentose 


Other methods of synthesis are : Condensa- 
tion of pentose with the JST-mono-aeyl or 
preferably carbeth oxy- amino derivatives of 
dimethyl phenylene diamines. 14 After re- 
duction with nickel and hydrogen in an 
autoclave, the condensation product is 
allowed to combine with alloxan when 
flavin is formed. The synthesis is achieved 
by Kuhn and Weygand 15 by condensing 
amino pentose with o-chlor nitro xylene. 
The labile N substituted diamine is reduced 
in the presence of alloxan by stannous 
chloride. After removal of the excess of 
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reducing agent the leueoflavin is oxidised 
by shaking with air. 

The flavins are orange-yellow crystalline 
solids soluble in water, slightly soluble in 
alcohol but otherwise insoluble in organic 
solvents. Their characteristic feature is a 
yellow-green fluorescence accompanied by 
marked sensitivity to light. 8 . 10 - 16 * 17 ‘ 22 Accord- 
to the experimental conditions two main 
products arise from the irradiation of flavin 
solutions : (a) in alkaline medium, lumiflavin 
(6 Y-dimethyl-9-methyl-isoalloxazine) and 
(b) in neutral solution, lumichrome (6*7- 
dimethyl-alloxazine), an intensely blue fluo- 
rescent compound, 19 Another interesting 
property is the reversible oxidation reduc- 
tion of flavin. On treatment with 
hydrosulphite flavin is reduced to a colour- 
less leueo form which is reconverted to 
the original yellow-green form on shaking 
with air. The smoothness and the ease 
with which these reactions proceed suggests 
a relation with the physiological function 
of flavin. 

A further clue to the physiological role 
of flavin is given by the mode of combination 
in which it exists in various animal plant 
tissues. In yeast and in such organs as 
liver, heart, kidney, flavin exists in two 
forms : free flavin and flavin in a non-dialys- 
able form. Warburg has shown that his 
yellow enzyme is a protein carrying flavin 
as a prosthetic group. More recently, Tlieo- 
rell 23 has found that the flavin in the yellow 
enzyme is actually present in the esterified 
form of a phosphate. Treatment of the 
enzyme with acid leads to a decomposition 
into flavin phosphate and protein. In 
neutral solution both these fragments re- 
combine to give a product possessing the 
same activity as the original enzyme. The 
action of the yellow ferment has been studied 
by Warburg particularly with hexose mono- 
phosphate (Eobison ester) as substrate. In 
the oxidation of hexose monophosphate to 
phospho-hexonic acid, flavin apparently 
functions as a vehicle for oxygen transporta- 
tion : 


stance is required by other mammals. In 
the rat it is now generally agreed that flavin 
deficiency results in a loss of appetite and 
cessation of growth accompanied after some 
weeks by the appearance of scurf-like 
symptoms in the vicinity of the eyes and 
mouth which are different from the der- 
matitis usually associated with lack of 
vitamin B 2 . The hair is shed with the 
development of bald patches over the head 
and face but no swelling or inflammation, 
of the paws occurs (Copping, 1936). 24 The 
daily administration of 15y of flavin promotes 
growth and restores the hair. The flavin 
is given in the free form ; apparently the 
rat is capable of converting it into flavin 
phosphate. In fact some evidence has been 
presented showing that this may take place 
in the intestines (Verzar, 1936). 25 It may be 
presumed provisionally that the necessity 
for flavin in the diet is to maintain the 
supplies of the yellow enzyme. But it 
is still possible that it has a function in the 
free state as there are suggestions in the 
literature that it can act as a catalyst in 
relation to certain dehydrogenase systems : 
the matter requires further investigation. 
It is to be noted that overdosage of some 
compounds allied to the flavins may result 
in the appearance of toxic symptoms, for 
Kuhn and Boulanger (1936) 26 found that 
with rats isoalloxazines, particularly the 9 
phenyl derivative, were toxic. 

Vitamin B r . 

The isolation of crystalline flavin from 
vitamin B 2 concentrates elucidated to some 
extent the conflicting results of different 
workers obtained in the study of the antider- 
matitis factor and raised the question of its 
possible multiple character. For, in 1930 Chick 
and Copping 27 and Roscoe 28 published data 
suggesting that the nature of vitamin B 2 was 
probably more complicated than previously 
supposed. These workers presented evidence 
for the existence of a factor, termed by them 

Factor Y” of a stability to heat and alkali 
greater than vitamin B 2 . The importance 

h 2 

r\ 


H °-r\ 

Oxidised yellow enzyme coenzyme hexose monophosphate 
0 2 4, ( + Zwischen ferment) ^ 

^Reduced yellow enzyme phospho-hexonic acid 


A deficiency of flavin in the diet manifests 
itself most definitely in the rat although 
evidence has been presented that this sub- 


of this observation was more fully recognised 
when Kuhn, Gydrgy and Wagner- Jauregg 10 
found that flavin alone was incapable of 
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curing rat dermatitis and promoting growth. 
The missing essential constituent could he 
provided by the addition to the diet of an 
acid charcoal adsorbate of yeast, a source 
of vitamin B 4 . The heat stability and 
curative action towards rat pellagra led 
Gyorgy to call the missing factor, vitamin 
B r . 29 Chick and her colleagues 30 and Gyorgy 29 
are now agreed that vitamin B G and factor Y 
are .identical and together with flavin 
constitute what was previously known as 
vitamin B 2 . It is important to remember 
that at present the term vitamin B (; connotes 
an impure concentrate which may contain 
other additional factors. 

The effect of a deficiency of vitamin B c 
has been amply demonstrated by feeding- 
rats on synthetic diets supplemented with 
vitamin B x and flavin in their pure crystalline 
forms. From such experiments it has been 
found that typical rat dermatitis, previously 
attributed to lack of vitamin B 2 occurs 
only when the fraction of the vitamin B 2 
complex termed vitamin B Ci is absent from 
the diet. The deficiency creates skin lesions 
of florid nature and of symmetrical distribu- 
tion. Initially they manifest themselves 
by a soreness at the nose, eyes and ears and 
a redness and swelling of the feet. With 
time they accentuate : the pinnae are thicken- 
ed and encrusted ; there is a marked oedema- 
tous appearance of the mouth and the paws ; 
the latter are usually scabby. Simultane- 
ously these symptoms are accompanied by 
gastro-intestinal disturbances.* The urine 
may be reduced in volume and be highly 
pigmented containing porphyrin. Such 
symptoms are rapidly alleviated by the 
administration of Peters’ eluate, the decom- 
posed lead precipitate from yeast extracts 
or by liver extracts . 31 

From time to time attempts have been 
made to correlate the symptoms of vitamin 
B 2 deficiency with lesions other than derma- 
titis. It has been proposed to term vitamin 
B 6 the rat acrodynia factor 32 on the basis 
of a similarity of the dermatitis observed 
in rats to the condition of the hands, etc., 
seen in children suffering from Pink disease. 
Such a superficial resemblance may be 
visualised but neglects the other aspects 
of the clinical picture of Pink disease. In 


* This is suggested by the occurrence of diarrhoea 
and abnormal appearance of the gut on post-mortem 
examination. 


the opinion of one of the authors, the 
symptoms do not resemble in detail Pink 
disease in children. f It has also been 
suggested that vitamin B 3 evokes cataract 
in rats . 33,34 At present in view of the 
conflicting evidence which may be in part 
due to the use of different diets, it is impossi- 
ble to reach a definite conclusion. In our 
laboratory no instances of cataract have 
so far been observed in young rats on a 
diet deficient only in vitamin B 0 . 

In Table II is summarised the distribution 
of flavin and vitamin B„ : 

Table II. 


Distribution of flavin and 

vitamin B .d>2, 5.29, 31,50,51) 

6 


Source 

Flavin 

Vitamin B (; 

Yeast 

+ + + 

+* +■ + 

Liver 

+ + -i- 

+ + + 

Fish muscle 

small amount 

-|~ _j_ 

Egg white 

+ + + 

small amount. 

Kidney 

+ + + 

? 

Milk 

-j_ -j_ _|_ 

+ H- + 

Muscle 

+ 


Suprarenals 

+ 


Corpus Luteum 

+ 


Brain 

+ 


Retina of eye 

+ 

. 


It will be observed that whereas flavin and 
vitamin B 0 are somewhat equally distri- 
buted in liver and yeast, they are unequally 
so in the egg white, fish muscle and other 
tissues. White, of egg contains mainly 
ovoflavin with little vitamin B ( . a fact which 
accounts for the early observation of Chick 
on egg white as a source of vitamin B 2 . 

Of the chemical nature of vitamin B (J 
little is known. It is not precipitated 
by the salts of Pb, Hg or Ag ; it is precipi- 
tated by phosphotungstic acid, is adsorbed 
on Fullers’ earth at acid pH, inactivated 
by benzoylation, untouched by nitrous acid, 
migrates towards the cathode on electro- 
dialysis. It may be a basic substance 
containing an OH grouj ). 35 

Vitamin B 4 . 

This factor is now not so well defined 
an entity as the original methods of testing 


t The symptoms resulting from a deficiency of 
Reader's vitamin B* did resemble Pink disease, but see 
below* 
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for it have broken down. Originally Reader 
(1929) 33 described a third rat factor under 
the name of vitamin B 4 which promoted 
the growth of young rats on a diet supple- 
mented by autoclaved marmite (vitamin B 2 ) 
and a preparation of vitamin B 4 free from 
vitamin B 4 .} Later owing to the difficul- 
ties of test, the development of a method 
using adult rats was undertaken. On the 
same diet the rats showed peculiar symptoms 
of redness and swelling of the paws together 
with ataxia. Endeavours to substantiate 
these findings have failed, the red swollen 
paws being observed in only 1-2 per cent, 
of the experimental animals. Ataxic symp- 
toms when present could be cured by the 
administration of 3-5 units of vitamin B 1 
in the form of a crude concentrate or pure 
crystalline form. 37 The conflicting results 
may be explained in the future when we 
possess a pure preparation of vitamin B 6 . 
Tlie difficulty of producing vitamin B 4 
deficiency in the rat has been indicated 
by Kline, Elvehjem and Hart 38 who consider 
that careful purification of the dietary 
constituents and the use of highly potent 
concentrates of the other factors of the 
vitamin B complex are essential for success. 
These workers succeeded in reproducing 
the ataxic symptoms without the red swollen 
paws, and found that pea nuts alleviated 
the condition. § 

Pellagra . — Pellagra is a disease character- 
ised by gasfcro-intestinal disorders, nervous 
disturbances and extensive skin eruptions, 
occurring in different parts of the world, 
particularly maize-eating countries. The 
nature of the causal agent is still a matter 
of dispute although of recent times, it has 
generally been held to be of dietary origin. 
The work of G-oldberger and his colieagues 40 
in America and Wilson 41 in Egypt laid the 
foundations for this hypothesis. The early 
view of Wilson (which he himself still main- 
tains) that a shortage of protein of high 
biological value was responsible for the 
condition gave place to one of vitamin 
deficiency. In exploring the curative pro- 
perties of different foodstuffs Goldberger 
reached results difficult to reconcile with 
the assumption that adequate protein in 


t Probably flavin was the factor under test. 

$ It has recently been reported by McHenr> 39 that 
: vitamin B 4 is possibly choline, but his experiments require 

I confirmation. 


the diet cured pellagra. A protein such 
as casein showed no curative action whilst 
an acid extract of yeast containing little 
protein matter was effective in curing the 
disease. These results led to the postula- 
tion of the P-P factor, a deficiency of which 
caused the onset of the pellagrous condition. 
The close resemblance of the symptoms 
seen in the rat deprived of vitamin B 2 to 
those in pellagrins suggested a similarity 
if not identity in nature in the P-P factor 
and vitamin B 2 . Aykroyd and Boscoe 42 
pointed out that the distribution in food- 
stuffs of vitamin B 2 and the P-P factor 
was similar. Experimental black tongue 
in dogs, a pellagrous condition, is reproduci- 
ble on pellagrin diets and is cured by a 
factor which, like vitamin P» 2 , is thermo- 
stable : yet two features, associated with 
human pellagra, a prevalence in maize- 
eating countries and the detrimental effect 
of sunlight have still to be correlated with 
these results. So far it has not been com- 
pletely proved that sunlight stimulates rat 
dermatitis. (Hogan 43 has produced a form 
of dermatitis by exposure of rats to ultra- 
violet light.) Even more difficult to recon- 
cile with the view that vitamin B 2 and 
the P-P factor are one and the same is the 
finding of Birch, Gyorgy and Harris (1935), 44 
that maizs and the diets of pellagrins are 
rich in vitamin B g . Dogs are found to 
develop black tongue wffien fed on a Gold- 
berger maize diet containing large amounts 
of vitamin B 0 . It is therefore concluded 
that vitamin !B 6 is a factor distinct from 
the P-P factor and the anti-black tongue 
factor although the two latter may be 
identical. That flavin is not the P-P factor 
has been demonstrated by Dann wdio observed 
no improvement in pellagrins on adminis- 
tration of the compound. Despite such 
evidence indicating that human pellagra, 
rat dermatitis and black tongue in dogs 
arise from deficiency of different entities, 
it is also possible that one or more factors 
are operative in a given condition. The 
cures of children suffering from stomatitis 
by feeding such sources of vitamin B 2 as 
yeast and milk have been made by Aykroyd 
and Krishnan 45 who discuss the possibility 
of pellagra arising from a deficiency of 
more than one factor. 

Vitamin B 2 and Anaemia . — The co-existence 
of vitamin B 2 and the extrinsic factor of 
pernicious ansemia in liver, liver extracts, 
marmite and yeast led Castle and Strauss 
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(UKl2y in to suggest that vitamin B 2 was 
probably the extrinsic factor upon which 
the intrinsic, factor acted. This view lias 
not been confirmed. Wills (.1933) 47 incubated 
purified (extracts of vitamin B 2 with the 
intrinsic factor and found no improvement 
in cases of anaunia treated with the 
digestion mixture. More recently Wilkinson 
(1935) 48 showed that flavin was ineffective 
in anaemia. The isolation of the anti- 
haematopoietic factor by Dakin and West 
(1935) 59 should throw light upon the possible 
relation of the anti-amemia factor to 
vitamin B 2 complex. 
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Interspecific Hybrids in Secale (rye). 

I. Secale cereale x Secale ancestrale, Secale cereale X Secale Vavilovii, Secale 
cereale X Secale montanum and Secale ancestrale X Secale Vavilovii Hybrids. 

By Dontclio Kostoff. 

(Academy of Sciences , Institute of Genetics , Jf o*cou?.) 


W E have grown since 1931 1 (Kostoff, 1932) 
Secale cereale x Secale montanum 
hybrids and their progeny, while the other 
three hybrids we raised first in 1936. The 
cultivated species Secale cereale has n on- 
brittle spikes while all the wild ryes have 
brittle spikes. Fi hybrids have brittle 
spikes. The Fi hybrids of the cross cere- 
ale x montanum has highly reduced ferti- 
lity, while the others are highly fertile, 
especially the hybrid S. cereale x S. ances- 
trale showed an almost normal fertility. 
The hybrid S. cereale x S. montanum has 
about 75% viable pollen, while the other 
hybrids have a much larger percentage of 
viable pollen. The hybrid Secale cereale x 
S. ancestrale had almost normal pollen 
(93-97%). All hybrids were robust and 
produced numerous spikes. 

Each Secale species used in our work had 
n = 7 and 2 n — 14 chromosomes 2 (Kostoff, 
Dogadkina and Tihonova, 1935). The F x 
hybrids Secale cereale x montanum had 
5-7 bivalents, while all the other hybrids 
had usually 7 bivalents in the pollen-mother 
cells during the first meiotic metaphase. 
The formation of one and very often of 
more than one chiasmata indicates that 
crossing-over occurs between the chromo- 
somes of the maternal and paternal species, 
which gives the possibility of recombina- 
tion of characters between the cultivated 
and the wild ryes. The formation of seven 
bivalents in the hybrids studied, indicates 
that the genom of Secale cereale (S) is homo- 
logous with the genoms of S. ancestrale , 
S. Vavilovii and S. montanum. 

The meiotic division in the hybrids : 
Secale cereale x S. ancestrale , S. cereale x 
S. Vavilovii , and S . ancestrale x S. Vavi- 
lovii proceeds almost normally. Only slight 


1 Kostoff, D., ‘ Pollen abortion in species hybrids, ” 
Cytologia , 1932, 3, 337-39. 

2 Kostoff, D., Dogadkina, N., and Tihonova, A., 
“ Chromosome number of certain Angiosperm plants 
( Nicoiiana , Petunia, Oxalis , Secale and Punica ),” Compt. 
Rend. Acad. Sci. , URSS, 1935, 3, (8), No. 9, pp. 401-404. 


irregularities were found, that lead occa- 
sionally to formation of non-viable gametes. 
Meiotic division in S. cereale x S. monta- 
num, however, had somewhat more irregu- 
larities. The occurrence occassional] y of 


Fig. 1. Fig. 2. 

Fig. 1. — Meiotic metaphase from a pollen-mother 
cell of F x Secale cereale X Secale ancestrale hybrid with 7 
bivalents. 

Fig. 2. — Meiotic metaphase from a pollen-mother 
cell of F x Secale cereale X Secale Vavilovii hybrid with 7 
bivalents. 

two univalents or an unsimultaneous sepa- 
ration of the bivalents during the first 
meiotic divisions were chiefly the causes 
for the irregularities observed. The occur- 
rence of a relatively large percentage of 
abortive pollen in this hybrid seems to be 
partly due to the irregular meiosis and 
partly to the retardation of certain process- 
es proceeding in the anthers of the hybrid 
plants (Kostoff, 1932). The relatively high 
sterility of this hybrid is probably due not 
only to the relatively larger percentage of 
abortive pollen (than in the other hybrids) 
but to certain sterility factors of the type 
described by East in Nicotiana , which are 
also responsible for incompatibility of the 
cultivated rye when self-pollinated. 

The majority of the plants obtained 
from selfing S. cereale x S. montanum , and 
especially those produced from the back 
crosses of S. cereale x montanum to 
S . cereale are more fertile than the F x hybrids. 
In the F 4 and F 5 generation we produced 
plants and lines which were very productive. 
Some plants of the F 2 generation were, how- 
ever, completely sterile. We found evenhetero- 
ploid forms in F 2 generation with 15 soma- 
tic chromosomes. One plant was found 7 
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that had 23 somatic chromosomes. These 
aberrants are unavoidable sequence from 
the irregularities in the reduction division 
of h\ hybrids. The aberrant plants were 
completely sterile. The extra chromosome 
in the trisomics was normal in size, but 
it was not a fragment as in Gotoh’s (1924, 
1932) forms. 

Trisomic plants have probably originated 
after fusion of one gamete having 8 chro- 
mosomes with a normal gamete having 
7 chromosomes. Gametes with 8 chromo- 
somes can be formed when 6 bivalents and 
2 univalents are formed during the first 
meiosis if both univalents go to one of the 
poles (6 -f 2 := 8). 

The plant with 23 somatic chromosomes 
has probably originated after fusion of one 
gamete having 16 chromosomes with a 
normal gamete having 7 chromosomes. 
Gametes with 16 chromosomes can origi- 
nate from an 8 chromosomic nucleus form- 
ed after a chromosome distribution of 8-6 


instead 7-7 during the first meiosis as just 
mentioned and then a doubling following 
non-occurrence of the second division. 

Hybrids between cultivated rye and 
S. montanum has been occasionally pro- 
duced by plant breeders (Duka). 8. monta- 
num is a perennial species and one can 
combine this character with the characters 
of the cultivated rye by hybridization. We 
wish to call the attention of the plant 
breeders that 8. ancestrale might be used 
with success in plant breeding work when 
crossed with the cultivated rye. 8. ances- 
trale is a productive and robust species and 
seems to be one of the most closely related 
species to the cultivated rye. • 8. Vavilovii 
behaves in the hybrids with cultivated rye 
in a similar way as 8. ancestrale , but it is not 
so, robust and so productive as 8. ancestrale . 

’ We are greatly indebted to Com. 
Omelnitzkaya, A. Tihonova, FT. Dogadkina 
and Z. Vishemirskaya for help throughout 
this work. 
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Liesegang Rings and the Influence of Media on their Formation. 


By Dr. B. N. Desal. 


(Meteorological 

HE role of gels in the production of 
banded precipitates has been the 
subject matter of many investigations. In 
the Lucknow University Studies* Dr. A. C. 
Chatterji has given a summary of investiga- 
tions carried out by him in collaboration 
with Dr. H. B. Dhar and others on Liese- 
gang rings and the influence of media on 
their formation ”. From the results of lead 
chloride, lead iodide and silver molybdate 
rings in agar, gelatine, silicic acid and starch 
gels, it has been inferred that with the same 
sparingly soluble precipitate, the character 
of the ring considerably changes when pro- 
duced in different gels. In some, it is found 
very difficult to produce rings, while in 
others the formation of rings is very easy. 1 
The gel is considered to have a specific influ- 
ence and is by no means an indifferent 
medium, which prevents mixing or. merely 
fixes the precipitate at the position of forma- 
tion. 


* Faculty of Science, 1934-35 Session, No. 7, July 
1936. 


Office , Karachi.) 1 ' ' ' ... ^ ; 

"Chatterji and Dhar attributed the specific 
nature of the gel to its protective effect in 
ring formation. According to their theory 2 
of the Liesegang phenomenon, the rings arc 
formed by the coagulation of a peptised sol. 
The coagulated mass in the course of its 
formation and when precipatated adsorbs 
and coagulates completely or partially the 
sol of the same substance from the neigh- 
bouring layers. Their theory differs from 
that, of Ostwald 3 according to which the 
gel produces a supersaturated solution of 
the substance to be deposited in bands 
which are actually produced when the super- 
saturation is released and from that of 
Bradford 4 according to which one of the 
reacting substances is adsorbed by the layer 
of the precipitate, the result being a zone 
practically free from it, so that the clear 
spaces between the rings are at once account- 
ed for. 

In support of their theory of Leisegang 
rings Chatterji and Dhar 5,6 have recorded 
conductivity and E.M.F. measurements 
which show that Ag 2 Cr0 4 , AgCl, AgCFf, AgBr 
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and AgT in gelatine gel are almost •wholly 
in a state other than ionic. The results of 
Williams and Mackenzie, 7 Bolam and 
Mackenzie, 8 Desai and JTabar, 9 and Bolam 
and Donaldson, 10 indicate, however, that 
silver chromate is present in gelatine mainly 
in ionic condition. Kaik, Desai and Desai 11 
have subsequently found that silver chromate 
in gelatine is mostly in a condition other 
than ionic. These results of Desai and co- 
workers have been considered by Chatterji 
as corroborating his own work and hence 
supporting Dhar and Chatterji’s theory of 
Liesegang rings. 

It has to be pointed out that more recent- 
ly Khanolkar, Barve and Desai 12 have shown 
that by suitable adjustment of the (i) tempe- 
rature of the experiments, (ii) pH of the 
gelatine, (iii) concentration of the reactants 
and (iv) amount of gelatine, conditions ‘can 
be so changed that the conductivity may 
(a) not decrease while the yellow colour 
persists, ( b ) decrease sometime after the 
colour change from yellow to red or {c) not 
change at all in spite of the colour change, 
the supersaturation being largest for case 
(a) and nil for case ( c ). It has been men- 
tioned by Chatterji 13 that the percentage of 
silver chromate in condition other than 
ionic can be decreased by increasing the 
acidity of the medium due to enhanced 
solubility of the silver salt in acids. On 
the > other hand Khanolkar, Barve and 
Desai 12 have shown from experimental 
results that wdiile the percentage of silver 
chromate in non-ionic condition in the 
yellow mixtures (i.e., before the appearance 
of the red colour) decreases with an increase 
in the acidity of gelatine solution, it is at 
a maximum in the red mixtures for pH 
value 5-75 (when conductivity does not 
change on standing). The conclusions of 
Chatterji and Dhar about the condition of 
silver chromate in gelatine -are not therefore 
supported by the latest results of Desai and 
his co-workers. 

It is doubtful if the theory advanced by 
Dhar and Chatterji about the formation of 
Liesegang rings in gels can be taken as satis- 
factory. According to Bradford 14 any sub- 
stance can give a banded precipitate if it is 
obtained in a fine condition. The gels when 


used as media for the formation of rings, 
cause the substance to be deposited in 
a very fine condition, the fine particles be- 
ing not always charged. According to the 
theory of Chatterji and Dhar one would 
expect that rings are not formed in cases 
where the substance to be deposited cannot 
previously be produced in colloidal condi- 
tion. 15 Lloyd and Moravek 16 have, however, 
shown that periodic precipitation can be 
obtained even in gaseous, fluid and solid 
media besides gels ; they have further 
shown that the effects of spatial relations, 
surface, concentrations of the reactants, 
temperature at wdiich the reaction takes 
place, forward and backward diffusion, etc., 
have also to be taken into account besides 
the effects of media and of adsorption by 
the precipitate. From a critical examina- 
tion of the various theories which have 
been put forward by different investigators 
it may be concluded that no single theory 
can explain all the known facts about band- 
ed precipitation. 


1. Chatterji and Dlnr, KoU. Zeit ., 1920* 40, 97. 

2. Ibid., 1925, 37, 2, 89. 

3. W. Ostwald, Zeit . Pays. Chan., 1897, 23, 365. 

4. Bradford, Bioshcm . Jouni ., 1916, 10, 169 ; 1917, 11, 
14, 157. 

5. Dhar and Chatterji, Trans. Far. Soc., Oct. 1926. 

6. Chatterji and Dhar, Jon -. InJ. Chan. So:.., 1930, 

7, 177. 

7. Williams and Mackenzie, J. C. S., 1920, 177, 844. 

8. Bolam and Mackenzie, Trans. Far. Soc ., 1926, 22, 
162 ; 1928, 24, 50. 

9. Desai and NTabar, Nature , 1931, 127, 628; Jour. 
Ind. Client. Soc ., 1932, 9, 141. 

10. Bolam and Donaldson, Trans. Far. Soc., 1933, 29, 

864. 

11. Naik, Desai and Desai, Jour. Ind. Client . Soc., 1934. 

45, 11. 

12. Khanolkar, Barve and Desai, Pros. Ini. Acad. Sii 

1936,4, A, 468. 

13. Chatterji, Lucknow University Studies, No. VII. 

14. Bradford, J. Soc. Chem. Ind., 1929, 48, 79. 

15. Dhar and Mitra, Nature , 1932, 129, 761. 

16. Lloyd and Moravek, J. Phys. Chcni., 1931, 3 L 

1512. 
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The Structure and Probable Biogenisis 
of /3-Caryophyllene. 

The structure (III) assigned to /3-caryo- 
pliyllene by Bnzicka 1 has also been shown 
by Bamage and Simonsen 2 to be the most 
satisfactory representation. There seems to 
be some additional indirect evidence point- 
ing to the correctness of the structure of 
Buzicka [besides its being visualised as in 
(IY) to be made up of a unit of ocimene 
and one of isoprene], in that it has a very 
close resemblance to the bieyclie terpene, 
“ orthodene 11 (I) which .Fujita 3 has isolated 
from the oil of Orihodon lanceolatum along 
with caryophyllene. The similarity between 
the two structures (1) and (III) and the 
occurrence of the two terpenes in the same 
oil suggest that biogenetically both these 
compounds should be closely related. It is 
likely that ^-caryophyllene is formed from 
orthodene by the addition of an isoprene 
unit (or its biological equivalent), probably 
by the isomerisation of the intermediate 
form (II). 


MeoC—CH— CII, 

| | \ MeoC CH 

HoC — C M.» C-CIJ.3 I | 

“ s \ ^ ' CH— CH a 

C [-I 


(I) 


yCHo 


c-ch 3 


L r CH r /C 
\J\CH / 


H 


I 

CH, 

1/ CH = 

\CH, 
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I I 

CHo— CH 
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* CH / 


CHo 

I iCH, 
C<f 
sC H , 


(HI) 


CH, 

II 

Me-C CHo 

I 

CH-CIIo 


/ 


CH n 


^C-CIb 

I! 

CII 


CH/ 

I 

CHo 
I /CII, 

cr 

\ch 3 

(IV) 


It is significant that the formation of 
^-caryophyllene according to this mecha- 
nism is quite in conformity with the posi- 
tions of the double bond and the isoproponyl 
group in the formula of ^-caryophyllene as 
advanced by Buzicka. 

K. Ganapathi. 


Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 

May 5, 1937. 


1 J. Soc. Client. Inti., 1935, 54, 509. 

2 J. C. .S’., 1937, 73. 

3 Am. Chem. Ads., 1934, 28, 1470 ; /. Chem. Soc., 
Japan, 1933, 54, 1811, 


(H) 
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Crystalline Globulin from 
P. aconitifolius Jacq. 

A crystalline globulin has been isolated 
from the seeds of aconite bean, P. aconiti- 
folius ' Jacq. The seed meal was extracted 
with hot (60° C.) 5% sodium chloride solu- 
tion. The clear filtered extract was diluted 
with hot distilled water until a slight turbi- 
dity appeared ; it was warmed on the water- 
bath till it became clear and allowed to 
cool gradually. The precipitated protein 
was separated on the centrifuge, redissolved 
in hot saline and reprecipitated as above, 
and the treatment was repeated for a third 
time. The protein was repeatedly washed 
with distilled water till free from chloride. 



Fig. l. 

Betweeen crossed nicols X 45 



Fig. 2. 

X 120 


The globulin when examined under a polar- 
ising microscope show r ed a spherulitic struc- 
ture (Fig. 1), and on standing the spheru- 
lites developed into radiating needles 

(Fig. 2). 

The crystalline globulin was dried in the 
usual manner and tested for its purity. 
Tyrosine and tryptophane were also esti- 
mated by the colorimetric method of 
Folin and Merenzi. 1 B.esults are incorpo- 
rated in Table I. 

Table I. 

Ash. Total N. Tyrosine. Tryptophane. 

(% of Globulin) ( % of Total Nitrogen) 

0 *3 15*99 2*6 0*5 

Kamala Bhagvat. 


1 Folin and Merenzi, J. Biol. Cheni ., 1929, 83, 103. 


Volatilisation of Ammonia from Indian 
Soils. 

During the past few decades, a large number 
of workers, from different parts of the world, 
have drawn attention to loss of nitrogen 
from soils and consequent diminution in 
fertility. Several theories have been advanc- 
ed to explain the phenomenon but the 
mechanism of loss has not yet been fully 
understood. 

Hutchinson 1 drew attention to possible 
loss of nitrogen through volatilisation of 
ammonia from soils treated with large 
excess of organic manures. Sreenivasan and 
Subrahmanyan 2 noted that there was con- 
siderable loss of ammonia from swamp soil 
treated with organic manures, especially 
those with narrow. C~]S T ratios. They showed 
that similar losses — though not so pronounc- 
ed — occur even under conditions of dry 
cultivation. 

Gundu Rao and Subrahmanyan 3 observed 
that there was volatilisation of ammonia 
even from soils treated with ammoniaeal 
fertilisers. The possibility of such a loss is 
now recognised and, indeed, in Egypt and 
Sudan the fertiliser is buried in the soil 
immediately after application. It is very 
doubtful, however, whether even this is 
effective in preventing loss of nitrogen. The 
following results relating to some representa- 
tive Indian soils will illustrate the posi- 
tion ; — 
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The soils (29 g. each) were treated with 
lOc.c. each of an aqueous solution of 
ammonium sulphate containing 3 x 10~ 4 g. 
of nitrogen per c.c. This would corres- 
pond to 150 mg. of nitrogen per kg. of 
soil. The experiments were carried out 
in small dishes provided with lids. Ammo- 
nia lost by volatilisation was estimated 
by absorption in filter paper (Whatman, 
No. 30 or 41) previously moistened with 
known quantities of standard acid. (The 
technique of estimation is described in 
detail elsewhere.) Temperature, 23-27°C. 

Table. 


Ammonia lost (as mg. of N per kg. 
of Soil) at the end of 


Soil 


Time in days 



1 

3 

5 

7 

10 

1 1 

27.8 

36.7 

43-1 

49.1 

53-2 

2 

48*1 

91-2 

105*2 

119*1 

128-0 

3 

38-0 

79-8 

98*8 

111-5 

121-6 

4 

Nil 

5*1 

ion 

12-7 

14-0 

5 

27- S 

43-1 

52-0 

57*0 

60-8 

6 

15-5 

25-3 

30-4 

35-4 

37-6 

7 

17- S 

29-1 

39-3 

45*6 

48-1 

8 

49-4 

92-5 

111-5 

125-4 

139-4 

9 

26-6 

48-1 

59*6 

67-2 

72-6 

10 

36.7 

68.5 

86-1 

97-6 

107-7 


1. Rice land from Gurdaspur Dt., Punjab; 2. Clay soil, 
Fruit Farm, Mirphurkas, Sindh; 3. Calcareous soil, North 
Bihar; 4. Paddy soil, Dacca ; 5. Paddy soil, Mandalay ; 
6. Laterite soil, Chota Nagpur; 7. Upland soil, Cuttack, 
Orissa; 9. Paddy soil (alkaline), Travancore. 


than red ones. The loss is much less from 
laterite and acid types of soils and in some 
cases there is practically no loss after the 
first few days. (2) The extent of loss 
increases (up to a point) with the concen- 
tration of the ammonium salt. Increase in 
the proportion of soil reduces the loss in 
some cases (especially when the soils are 
acid), but enhances it in others. (3) Vola- 
tilisation of ammonia is due to purely 
chemical agencies. Similar results are ob- 
tained from fresh as well as sterile soils. 
(4) Basal dressings of lime (slaked or un- 
slaked) facilitate liberation of ammonia and 
consequent volatilisation from all types of 
soils. (5) Increased moisture content helps 
to retain ammonia to some extent, but is 
not entirely effective in preventing the loss. 
(6) Volatilisation is comparatively slow at 
lower temperatures (23-27° C.), but proceeds 
very rapidly at 37° C. and above, which are 
usually attained in the tropics. (7) The 
rate of loss varies with different ammonium 
salts. Thus, the phosphate (diammonium, 
salt) loses ammonia more rapidly than the 
sulphate or the chloride. (8) Addition of 
cellulosic materials is fairly effective in 
checking volatilisation, especially after 
the material has undergone some prelimi- 
nary decomposition. 

The above observations would appear to 
be of considerable practical significance, 
especially to tropical agriculture. They 
account, at least partly, for the low level 
of nitrogen ordinarily found in such soils. 
They also show' why ammonium salts are 
not so effective or liming so beneficial, in 
tropics as observed in temperate regions. 
They would also provide an additional 
reason for the physiological acidity of ammo- 
nium salts which has so far been considered 
to be exclusively due to preferential intake 
of ammonium ion by plants. 


The other results may be summarised as 
follows : — (1) In presence of adequate 
amounts of moisture and on prolonged 
exposure, almost all soils treated with 
ammoniacal fertislisers lose ammonia, the 
extent of such loss depending on the nature 
of the soil and the previous treatment receiv- 
ed by it. Certain types of soils — especially 
alkaline or calcareous — lose nitrogen very 
rapidly. In some cases, ammonia is given 
off almost immediately after addition of 
the fertiliser. Under similar conditions, 
black soils generally suffer heavier losses 


Further researches are needed to deter- 
mine the extent of loss under field condi- 
tions especially when ammoniacal fertilisers 
are applied as top dressings ; whether the 
ammonia evolved from the soil is partly 
assimilated by the growing plant. The 
mechanism of loss, as also its bearing on 
other nitrogen transformations such as 
nitrification, also require elucidation. The 
mannner in which the added cellulosic 
materials check the volatilisation would also 
require some explanation. Attempts should 
also be made to minimise the loss under 



Letters to the Editor 


589 


No. 11 ] 
May 1937 J 


different soil conditions without abnormally 
increasing acidity which would be inimical 
to most crops. 

The foregoing and allied problems are 
now under investigation. 

V. Subrahmanyan. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 


1 Hutchinson, C. M., Mew. /'eft. Agric. India . , Bad. 
Sen., 1910-11, 1, 41. 

2 Sreemva.san, A., and Subrahmanyan, V., Jour. Agn’c. 
Sc/., 193o, 25, 6. 

3 Cited from Sreenivasan and Subrahmanyan, lac. tit., 
p. 20. 


Observations on the Microflora of the 
Punjab Soils. 

The extreme temperature conditions in the 
Punjab, i.e ., very hot in summer and very 
cold in winter months present unique condi- 
tions for the study of the Soil Microflora. 
During the course of last year quantitative, 
and to some extent qualitative, studies 
were undertaken of Soil Bacteria, Fungi and 
Actinomycetes, in this subtcmperate region 
of the globe. The most salient results may 
be summarised as under and the fuller 
details about them will appear in due course. 

Soil Bacteria. — Fortnightly quantitative 
estimations, on Thornton’s agar count 
medium (1922) have revealed that there are 
two maxima for the bacterial numbers in 
the Punjab soils, one towards the end of 
April or beginning of May, and the other is 
sometimes in October. Along with this 
there are two minima as well, one in the end 
of January and the other in the beginning 
of August. The bacteria hence show a 
marked periodicity in the different seasons 
of the year, though our maxima and minima 
are different from those reported by some 
of the European and American workers. 
The variations of the bacterial numbers 
in this soil cannot be explained entirely to 
be due to any of the physical factors indi- 
vidually, but may be the result of the 
accumulative effect of all the factors of 
which the temperature seems to be the 
most important. No extensive studies of 
the Soil Bacteria have been made but a 
spreading type was observed to appear and 
disappear at different seasons of the year, 
it being more prominent in spring and 


autumn and almost disappearing in winter 
and high summer. An extensive study, 
however, is desired for establishing definite 
conclusions on this subject. 

Soil Fungi. — The quantitative estima- 
tions in the case of soil fungi on acid 
Coon’s agar medium do not support 
the view that a definite periodicity in 
the numbers exist such as is found in the 
case of bacteria. The numbers seem to 
scatter about a mean value throughout the 
■whole year. Various new genera of fungi 
which have not been reported before in the 
soil have been isolated, such for example, 
GJioanophora sp., F usicoccivm sp., Cytospora 
sp., Striochcvte sp., Mapea sp., Stemmaria 
sp.,ete. Particular attention was paid to the 
occurrence of Aspergilli and Penicillia during 
the different seasons of the year. The 
results corroborate the view of Waksman 
(1932) and later by Galloway (1936) that 
Aspergilli are more abundantly found than 
Penicillia in the warmer soils, the latter 
being more prominent during winter months. 
The other common soil forms may be listed 
in the following order according to their 
intensities of occurrence. Fusarium sp., 
Alternaria sp., Spondylocladium sp., Rhizo- 
pius sp., Mueor sp., Fhoma sp., Tricho - 
derma sp., Stemmaria sp., Monilia sp., 
Sordaria sp., Helerosporium sp., Mapea sp., 
Spicaria sp., Ghoanophora sp., Gunning- 
hemella sp., Striochmte sp., Helminihosporium 
sp. 

Soil Actinomycetes . — Fortnightly estima- 
tions of the soil actinomycetes on alkaline 
Coon's agar medium show that they do not 
show any periodic iflienomenon. The varia- 
tions in numbers during the different 
seasons of the year can be accounted on 
the random sampling basis. It seems that 
fungi and actinomycetes are very resistant 
organisms and are not so readily affected by 
external conditions as the bacteria. 

Jagjiwan Singh. 
Department of Botany, 

Government College, 

Lahore, 

April 22, 1937. 


1 Thornton, If. G., “ On the development of standar- 
dized agar medium in counting Soil Bacteria,” Annals 
of Applied Biology , 1922, 9. 

2 Waksman, S. A., Principles of Sell Micrt biology , 

1932. 

3 Galloway, L. D., “ Indian Soil Fungi,” Ind. Joitrn . 
Agric. Sci. 193G, 6. 
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The Occurrence and Inheritance of 
Purple Pigment on the Glumes of 
Sorghum Close on Emergence 
from the Boot. 

Sorghums are divisible into two sects, 
Para-Sorghum and Eu- Sorghum 1 In the 
Para- Sorghum group, in the species Sorghum 
versicolor J. 1ST. Anderss, S. diminiatum Stapf 
and S. p urp u reo-s er iceum Aschers. et 
Schweinf. the glumes though they emerge 
green in colour from the boot, turn purple 
the day after emergence. In the plants 
belonging to these species observed at 
Coimbatore, leaf-sheaths do not develop 
the purple colour. 

In the Eii-Sorghum group to which all 
the grain sorghums belong, purple pigment 
manifests itself concurrently on the leaf- 
sheatli and on the glumes when the factor 
P is present. This pigment is reddish 
purple or blackish purple according as the 
factor Q is present or not. 2 In the leaf- 
sheath the colour appears at the short-blade 
stage. The time at which the pigment 
appears on the body of the glume is about 
three weeks after emergence of the head, 
when the flowering is over and when grains 
are in the dough stage. Till then, the 
glumes are green. 

In certain grain sorghums from Nigeria, 
belonging to the species Sorghum guineense 
Stapf and S. caudatum Stapf a new experience 
has been met with. In these varieties 
the glumes put on a purple colour just 
immediately after emerging from the boot. 
Even inside the boot the tops of the glumes 
are coloured purple. The manifestation of 
purple on the leaf-sheath takes place as 
usual, about the heading stage. 

In S. guineense Stapf, crosses between 
Emerging Purple and Emerging Green types 
were made. The first generation showed the 
complete dominance of emerging purple. 
In the second generation there was a simple 
mono-hybrid segregation (47 emerging purple 
and IS emergimg green). 4. third generation 
of four emerging purple and one emerging- 
green selections was raised. The green was 
pure. Of the four purples two pure and the 
other two segregated giving 68 purples and 
24 greens. 

A new gene, G e p, Nigerian in origin 
is responsible for the manifestation of purple 
pigmentation on the glume at emergence 
from the boot — an acceleration of the usual 
manifestation at the dough stage.. 


t Current 
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Since all the glumes turn purple at the 
dough stage, care was taken to note this 
character soon after the emergence of the 
head. After the dough stage the two groups 
keep on the same tint of purple. When 
awns are present, the subules take on the 
purple pigment when the glumes colour on 
emergence. The colour on the subules, 
however, fades on drying. Whether the 
colour manifests late or early on the glumes 
of the sessile spikelet, the pedicelled spikelets 
remain unaffected by the pigment. 

The colour at emergence may be reddish 
purple or blackish purple and in family No. 
A.S. 4948 the following di-hybrid segrega- 
tion, proving the independent inheritance 
of the factors Q and G^, have been obtained. 


Selection 

No. 

Glumes Purple at 
emergence 

C*ep 

Glumes Green at 
emergence 

Zep 

Reddish 

Purple 

Q 

Reddish 

Purple 

q 

i 

Blackish 

Purple 

Q 

; 

Blackish 

Purple 

q 

A.S. 4948 

67 

21 

21 

7 


To sum up : A factor G e p imparts purple 
pigment to the glumes of sorghum immediately 
on emergence of the head from the 
boot. G e p is a simple dominant to g e p 
(manifestation of purple pigment at the 
dough stage) and is independent in inheritance 
to the Q factor determining the nature of 
the pigment, whether reddish or balckish 
purple. 

G. N. Rangasw t ami Ayyangar. 

B. W. X. PONNAIYA. 

Millets Breeding Station, 

Coimbatore, 

May 10, 1937. 


1 Snowden, J. D., The Cultivated Races of Sorghum , 

1936. 

2 Ind. Jour. Agric. Sci 1933, 3, 589. 




Labial Glands in Coleoptera. 

“ Labial glands are present in all the princi- 
pal orders of insects except Coleoptera,” 
says Snodgrass (1935). Imms (1925) re- 
marks cc Although these glands appear to 
be often wanting in Coleoptera, they are 
present in the majority of insects and 
assume a great variety of form and 
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structure.” My recent studies on the mouth- 
parts of the Coccinellid beetles, however, 
have revealed the presence of well-dev- 
eloped labial glands in Goccinella septem - 
punctata. Subsequent search for these 
glands in more than half a dozen species 
has shown that probably labial glands are 
of universal occurrence at least in the family 
Coccinellida'. amongst the Coleoptera. 

In Goccinella septempunctata (Figs. A and B) 
as well as in other species I have studied, 
these glands are paired structures opening 



Fig. A. 

Section of the head-capsule of Coccinella septem - 
punctata showing the Labial Glands in situ. 
Labium; Gl., Labial glands. 



Fig. B. 


Labial glands of Coccinella septempunctata photo- 
graphed under the high power of the microscope. 
Gl. globular lobes of the glands ; dt ductules of 
the lobes ; D. y main duct of the gland. 


separately at the base of the hypopharynx 
between it and the labium. Each gland 
consists of globular lobes with long fine 
ductules which open at various levels into 
a long thick common duct. The two 
common ducts of the two glands lie quite 
symmetrically on either side of the median 
axis of the labium. 

Besides these labial glands, there are 
also in C. septempunctata as well as in other 
species I have studied, very long, thin, 
tubular glands associated both with the 
mandibles as well as with the maxillae. 
The structure of the maxillary and the 
mandibular glands is similar, and closely 
resembles that of the so-called salivary 
glands of Tenebrionidae (Gupta, 1937), 
Epttachna indica (Pradhan, 1937), Cwcilius 
sp., fam. Psocidae (Kolbe) and some other 
species of Coleootera investigated by Dufour 
(1824). 

My findings on these various glands lead 
me to two important conclusions : (1) that 
the labial glands are not always absent in 
Coleoptera , (2) that the so-called tubular 
salivary glands described in the Coleoptera 
by the various authors referred to above 
are not true salivary glands, homologous 
with those of a generalised insect like the 
cockroach. The second conclusion is based 
on the following considerations : — (a) the 
salivary glands of the generalised insect 
arc true labial glands ; {b) the tubular 

glands referred to as salivary glands by the 
various authors are clearly traceable in the 
Coecinellidae to the bases of the maxillae 
and the mandibles ; (c) these tubular glands 
co-exist with the true unmistakable labial 
glands which show an absolutely different 
structure. Tims there is need to search 
for the true salivary glands even in those 
species in which the so-called tubular 
salivary glands have been noticed before. 

The full paper containing a detailed de- 
scription of these glands and further con- 
siderations on their theoretical significance 
will shortly appear elsewhere. 

I wish to record my respectful thanks to 
Prof. K. jNT. Bahl and Dr. H. S. Pruthi for 
the indispensable help they give me in my 
research. My thanks are also due to 
M. L. Bhatia, Esq., for his kind help. 

S. Pradhan. 

Department of Zoology, 

University of Lucknow, 

Lucknow, 

.May 5, 1937. 
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Serial Experiments. 

The review of ‘ A Hand-Book of Statistics 
for use in Plant Breeding and Agricultural 
Problems ’, by F. J. Shaw appears in the 
March issue of Current Science. About 
the illustration* in the section of Serial 
Experiments the reviewer (D. S. B.) writes, 
“The sum of squares due to blocks is 
taken as though there are 5 blocks, whereas 
there are actually 30 blocks. Because a 
block in Table XL VI is not identical in all 
the seasons and in the two localities in the 
sense that a variety is, the necessary correc- 
tion should be made when using the hook.” 

By suggesting a correction to write the 
S. S. for blocks as 



1 

j « 

S.S. 

Blocks 

24 

5120-831 

instead of as 



Blocks 

4 

197*774 

Blocks X Localities 

4 

735*224 

Blocks X Seasons 

8 

3175*232 

Blocks X Seasons X Localities .. 

8 

1012*601 


the reviewer only partially gets over the 
unreal difficulty of attaching meaning to 
such items in the analysis of variance 
table as depend for their meaning on the 
arbitrary numbering of blocks in different 
years and localities. There are four other 
items which depend for their meaning on 
the arbitrary numbering of blocks, namely 



d. f. 

S.S. 

Blocks X Varieties 

48 

1112*562 

Blocks X Varieties X Seasons 

9G 

2231*135 

Blocks X Varieties X Localities .. 

4S 

897*245 

Blocks X Varieties X Seasons X 



Localities 

-96 

1979*310 


and if the correction is to be complete it 
is necessary to replace the four items by 
one single item, namely 

d. s.s. 

Error .. . . 288 0220*252 

Although it is unnecessary to split the 
block S.S. (24 d.f.) and the error S.S. (288 d.f.) 
it is not incorrect to divide them in the 
way done by Shaw. The use of the word 


* The illustration is taken from an actual experiment 
conducted 1 »y Mr. R. D. Rose, Pusa, and had originally 
appeared in i he Journal of Agriculture and Live-Stock 
of India , 5, Part VI. 
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£ correction 5 by the reviewer is in this 
sense misleading. 

A mistake, has been made not in the 
analyses of Variance Table but in its inter- 
pretation in tests of significance. In an 
experiment in randomised blocks in which 
varieties are assigned wholly at random 
within each block, the degrees of freedom 
corresponding to the interaction between 
blocks and varieties are due to the differ- 
ences in fertility between different plots 
within the same block and are therefore 
wholly available for providing the estimate 
of error. In the present illustration there 
will be 48 d.f. available for estimating 
the error in each of the six single experi- 
ments, and 288 (48 x 6) for estimating 
the error in the aggregate as against only 
96 allotted by the author. By assigning 
only the third order interaction to the 
residual error, SJiaw fell into the error 
of basing the error-proper on only a partial 
number of d.f. As a consequence of this 
the level of significance was much too 
raised and the tests were made more strin- 
gent than were originally intended. 

In the example under discussion, the 
number of d.f. for error as shown in Shaw’s 
book is already sufficiently large and there is 
no likelihood that any of his conclusions will 
be materially altered due to the rise in the 
significance level. But nevertheless it is 
of real value to guard against this mistake 
which may seriously affect interpretation 
in other serial trials where the d.f. for error 
are relatively few. 

P. V. SlTKHATME. 
Imperial Institute of Sugar 
Technology, 

Cawnpore, 

April 16, 1937. 


In the review of the book under reference, 
there w r as pointed out the need for correction 
of the analysis of variance of a serial experi- 
ment therein discussed. Within the scope of 
a review, it was deemed expedient to just 
invite attention to the fictitious system of 
blocks employed in the analysis of the results, 
leaving it to those interested in the subject 
to make the necessary alterations. Dr. 
Sukhatme has now volunteered to set forth 
these alterations in detail. But it was un- 
necessary for him to have mentioned that 
“By suggesting a correction to write the 

S.S. for blocks as the reviewer only 

partially gets over ” Because, in the 
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the review there was not mentioned any 
specific correction bnt that the “necessary 
correction should be made 55 in the table after 
realising the fundamental error about blocks. 
As Dr. Sukhatme further expresses the view 
that these corrections are unnecessary, the 
argument is now furnished to urge the 
necessity for correction mentioned in the 
review. 

The five blocks constitute an entirely ficti- 
tious system. The numbering of the blocks as 

1 , £, 5 in any year or locality is perfectly 

arbitrary. To realise this , is to appreciate the 
contention that the concept of blocks as employed 
■in the analysis conveys no meaning. It follows 
then that every entry in the table associated 
with blocks, namely “ Blocks ”, “ Blocks X 


Localities ”, etc., is absolutely without mean- 
ing, and therefore not as good as being only 
“incorrect”. The corresponding sums of 
squares must be absorbed in the true block 
and error sums of squares. This is not a 
matter of choice but one of absolute necessity. 

If on realising the initial mistake about 
blocks the error sum of squares is recalculat- 
ed to absorb “ Blocks x Varieties ”, “ Blocks 
X Varieties X Seasons”, etc., there does not 
arise the further question raised by Dr. 
Sukhatme, namely, “ A mistake has been 
made not in the analyses of Variance Table, 
but in its interpretation in tests of 
significance.” 

D. S. B. 

April 30, 1937. 


A Note on the High Insulation of Outdoor Antennas. 

By C. V. Kajam. 


(Department of Physics , 

T HE condition of high insulation of an 
outdoor antenna is difficult to secure 
in practice and particularly in tropics where 
the atmospheric humidity and temperature 
are comparatively high. The problem be- 
comes quite serious in a place situated near 
a tropical sea and great difficulty was experi- 
enced by the author at the Presidency 
College, Madras (situated very near the sea), 
in maintaining the insulation of a long out- 
door aerial (used in the investigations on the 
waveforms of atmospherics) at any satisfac- 
tory value (above 10 megohms). Aerial 
insulators made of glass, pyrex glass and 
quartz were tried and found inadequate for 
the purpose. Though with pyrex and quartz 
insulators the aerial insulation was found 
high to begin with, in the course of a few days 
the insulation deteriorated so as to exhibit 
a diurnal variation with a maximum (quite 
high) at noon, and a low minimum (a megohm 
or even less) at the late hours of the night. 
On close study, it was found that the slow 
deterioration and the characteristic diurnal 
variation was due to the surface leakage, 
resulting from the surface film of moisture 
together with a small amount of dirt and 
salt formed over the surfaces of the aerial 
and lead-in insulators, and not due to any 
deterioration in their volume resistivity. 
The suitability of sulphur insulators for 
securing high insulation has been suggested 


Presidency College , Madras.) 

by previous experimenters 1,2 but the details 
of the practical design and method of con- 
struction are found meagre in the literature. 
It is the purpose of this note to describe in 
detail the practical design and construction 
of a successful form of aerial and- lead-in 
insulators made of ebonite and sulphur. 

In the design of the liigh-insulation aerial 
insulators two principal conditions, namely", 
(1) high surface resistivity combined with 
adequate volume resistivity and (2) suffi- 
cient mechanical strength to stand the 
tension of the aerial wire, should be satisfied. 
Though sulphur possesses high surface resisti- 
vity it is not mechanically strong enough 
to be used in the form of aerial insulators 
and hence it is necessary to use it in the 
form of a coating or flange with another 
insulating substance like ebonite so that the 
insulator made up of the two substances 
may exhibit a high surface. resistivity as well 
as sufficient mechanical strength. Ebonite is 
found most suitable for this purpose as it 
possesses good volume resistivity and exhi- 
bits a strong adhesive property towards 
sulphur wdiile retaining it over a good range 
of temperature as the thermal expansion of 
sulphur and ebonite are more or less the 
same. It may be pointed out that unless 
the coefficient of the thermal exq)ansion of 
the insulating material used in conjunction 

1 Wilson, C. T. R., Phil . Trans., 1921, 221 A, 73. 

2 Appleton, Watt and H.erd, Proc . Roy. So r., 1926, 3 A, 

615. 
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with sulphur is very nearly equal to that of 
sulphur, cracks will be developed under the 
variations of atmospheric temperature and 
this will lead to a quick deterioration of the 
surface resistivity of the insulator. After 
experimenting with different designs and 
methods of construction the following was 
found most suitable for securing an aerial 
insulator with high surface resistivity and 
mechanical strength to stand the tension of 
quite long aerials. 

.As illustrated in Fig. 1 an ebonite rod of 
2i" in diameter and about 9" in length is 
turned in a clean lathe to form three grooves 
each one measuring V x V at a distance of 
IV from each other along the length of the 
rod. These grooves are cut to form the 
wide flanges of sulphur over a clean ebonite 
surface V below the general surface of the 
ebonite rod, as such a design imparts high 
surface resistivity and good mechanical 
strength to the wide flanges of sulphur. 



Between these three flange grooves, three 
more shallow' grooves measuring V x are 
cut so that the continuity of the ebonite 
surface between any two sulphur flanges is 
intercepted by a shallow groove. Two more 
shallow grooves are cut at a distance of 
li" from each end of the rod for the same 
purpose and the holes for the aerial are bored 
beyond these grooves as shown in Fig. 1. 

The formation of the wide flanges of 
sulphur measuring 5" in diameter and §" 
thick around three deep grooves on the 
ebonite rod should be carried out carefully 
so that they are finished without any internal 
pores or cracks while at the same time 
having a highly polished surface. The above 
two qualities of the sulphur flanges are 
found essential to secure the highest surface 
resistivity to moisture as well as the constant 
high insulation property of the insulator as 


a whole. For this purpose a polished metal- 
lic mould in the form of a shallow-- circular 
vessel (5" in diameter and -J-" depth) having 
a central hole just allowing the ebonite rod 
to pass through it, is fixed round one of the 
three deep grooves. Sulphur which is melt- 
ed in a clean vessel is poured little by little 
in the mould so as to form a uniform non- 
porous flange from the full depth of the 
groove. The sulphur used for this purpose 
should be pure in the form of rolls and it 
should be melted in such a manner as to 
avoid the formation of red sulphur which is 
found detrimental for securing the best insu- 
lating properties of the sulphur flange. By 
heating the sulphur in a wide vessel over 
a sand-bath and keeping always an excess 
of solid sulphur in the melting pot it is easy 
to avoid the formation of red sulphur. 
Again only a small quantity sufficient to 
form a thin layer of the flange should be 
poured at a time to avoid any pores in the 
flange and after allowing it to solidify the 
process should be repeated to form the 
required thickness of the flange. After 
allowing the sulphur flange to solidify and 
cool for about three hours the mould is easily 
removed leaving the sulphur flange firmly 
adhering to the ebonite rod and in this 
manner the other two flanges are formed. 
The aerial insulator with the properly formed 
sulphur flanges around the ebonite rod exhi- 
bits remarkably high insulating properties 
and mechanical strength under all condi- 
tions of the weather. A photograph of this 
high insulation aerial insulator is show r n in 
Fig. 2. 



Fig. 2. 


The lead-in insulator to be used with the 
above aerial insulators is also designed and 
constructed on similar lines. In this case 
(Fig. 3) an ebonite disc of 9" diameter and 
§" thick is taken and leaving a central plat- 
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Luthra : A Note on Hairiness in the Punjab Cottons 



form of about 2" diameter, two concentric 
grooves measuring 11/ x are turned on 


both the surfaces of the disc. The grooves 
are filled with pure sulphur in the manner 
already described and the central platform 
is fitted with a high grade porcelain or pyrex 
glass insulator as illustrated in the figure. 
The lead-in insulator from the terminal of 
the porcelain insulator is taken through a 
pyrex glass tube passing through a central 
hole in the ebonite disc and being fixed 
in position by the sulphur filling the space 
around the tube. This lead-in assembly is 
fixed to a window pane in which a hole of 
about 8" diameter has been already cut so 
that the surfaces of the sulphur rings or the 
lead-in tube do not touch the earthed sur- 
face. The system of aerial insulation con- 
sisting of a pair of the serial insulators and 
a lead-in insulator as described above has 
been found quite efficient in maintaining 
the insulation of an outdoor antenna at 
a very high level without any appreciable 
diurnal or seasonal variations. 

It may be added here that the insulators 
constructed on similar lines with sulphur 
and ebonite to suit the requirements of 
precision electrical measurements in a labo- 
ratory are found quite successful in securing 
a very high insulation by avoiding the 
troublesome surface leakage experienced in 
the moist atmosphere of a laboratory situ- 
ated in tropics. 


A Note on Hairiness in the Punjab Cottons. 

By B. S. Jai Chand Luthra. 

(Punjab Agricultural College , Ly allpur.) 


I 1ST the Punjab, the aim for improvement 
of cottons has been the introduction 
of strains with lint of better quality and 
longer staple than the indigenous types. 
For this purpose greater attention was 
devoted to American cottons and a large 
number of them were put down for trial. 
After some experience of these varieties, it 
was realised that those with glabrous leaves 
got severely attacked by insects. Examina- 
tion of the surface of leaves of a number of 
American cotton selections and indigenous 
types showed a marked difference in the 
extent of their hairiness and texture. Such 
variations among other causes were believed 
to be responsible for the difference in the 
degree of injury done by insects. 


In this note, some observations made on 
the following points are presented : — 

(a) Forms of hairs and their length. 

(b) Intensity of hairiness. 

(c) Thickness of leaves. 

(a) Forms of hairs and their length . — There 
are two kinds of hairs found on the leaves of 
cottons, viz ., (i) branched, and (ii) unbranch- 
ed. They are all unicelhilar. They lie on 
the sufrace and are closely pressed together 
in a tangled mass forming a loose felt-like 
covering. This is particularly noticeable in 
indigenous cottons. The branched hairs 
are of stellate form with rays varying from 
2~8. In cetrain cases branches proceed in 
one direction only and form a tuft (Fig. 1). 
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Fig. 1. 

Forms of Hairs on Leaves of the Cotton Plant. 

(Diagrammatic.) 

Length of hairs. — Small pieces of epider- 
mis were peeled off full-grown leaves from 
various parts of tine lamina and the length 
of hundred hairs, taken from different 
portions was measured with an Ocular mic- 
rometer under low power. 

Table I. 


Length of hairs in m.m. (average of 100 hairs) 
in different American and Dosi . 
varieties of cotton . 



Type 

Upper 

sutface 

Lower 

surface 


1 1 

1-07 

•97 


j 4-F 

1-07 

1-05 

jnjab 

1 4— F (S ) 

1-13 : 

1-03 

American 

1 6 

Mo ' 

1-09 

types 

| 35 

1-09 

1-01 


! 38 

1-23 

1-03 


.J 19 

1-15 

1-03 

indigenous 

) G. Jodi cum 

•97 

•92 

types 

j Mollisoni 

•93 

•89 


(b) Intensity of hairiness. — Hairs present 
on the upper and lower surfaces of full-sized 
leaves of important American cotton types 
and also on some Desi varieties were exa- 
mined and counted under a low power 
objective No. 3. The data given in Table II 
are averages of counts made on ten leaves 
and are expressed on one square centimetre 
area. 

The table shows that there is a great 
range of variation in the hairiness in the 
American cottons. Types 1,43,4-F and 


Table II. 


Number of hair per sq. cm. in different types 
of American and Desi cottons. 



Upper surface 

Lower : 

surface 


Type 

Average 

Average 



! i 

660 ± 12 *S 

652 

± 

167 



43 

549 ±10-5 

733 

± 

15*0 

Punjab 


4-F 

600 ±23- 7 

558 

± 

22-1 

American 


4-F(S) 

545 ±14*0 

547 


15-2 

types 


r 35 

221 ±16*3 

331 

± 

20*8 



38 

231 ±15-3 

238 

± 

16-4 



6 

455 ± IS* 6 

515 

± 

19-6 


j 

19 

220 ± 15*6 

178 

4. 

1 1-0 


1 G. In di cum 

1051 ±21 -8 

993 

± 

17-0 

Tndegenous 

! proper 
[ r G. Indicant 

1365 ± 18*8 

1253 

± 

20*6 

types 

1 ! 

Mollisoni 





J 

1 var. 






4-F (S) are more hairy than the rest. The 
Desi cottons bear 50-100% more hair than 
American cottons. 

(e) Thickness of leaves. — Another charac- 
ter of importance is the thickness of leaves. 

Table TIT. 


Showing the thickness of leaves of a few 
selected types (measurements were 
made on ten leaves in each case). 


Type 

Thickness of the leaf in microns 

1 

296 ± 25-1 

4-(F) 

281 ± 24-0 

38 

255 ± 33-4 

43 

272 ± 31-8 

Mollisoni 

178 ± 16*0 


A comparison of Tables I and III would 
show that American types have thicker but 
less hairy leaves than indigenous cottons 
grown in the Punjab. 


1. Afzal, M., Ltd. Jour. Agric. Sci ., 1936, 6 , Part III. 

2. Berger, E. W., University Florida, Agri. Expt. Bull . , 

1910, No. 103. 

3. Husain, M. Afzal, Agric. Jour, fnd., Nov. 1930,25. 

4. Roberts W., Agric. Jour . Ind., March 1929, 24. 

5. Youngman, W., and Pande, S. S., Ann. Bot. . 
Oct. 1929, 43. 

6. Solereder, H., Systematic A tiatomy of the Dicotyldo?zs 

1908,2. 

7. Kerner and Oliver, The Natural History of Plants , 

1894, 1, 
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Men of Mathematics. The Lives and 

Achievements of the Great Mathemati- 
cians from Zeno to Poincare. By Dr. Eric 

T. Bell. (Simon and Schuster. New York), 

1937. Pp. xxi + 592. Price §5*09. 

This book belongs to the interesting 
series of works like; Men of Arts , The 
Story of Philosophy and Green Laurels 
published by Messrs. Simon and Schuster, 
and forms a worthy contribution to ££ the 
conscious adventure of humanising know- 
ledge 55 . Professor Eric Bell has, with con- 
spicuous success, accomplished a great and 
worthy task for which he is eminently fit- 
ted, and this work will always remain as 
one of the finest biographical treatises pub- 
lished in recent years. Primarily this is 
addressed to the general reader who may 
desire to discover what sort of men the 
mathematicians were who built up the modern 
science, and it is bound to have a deeper 
interest to those who profess this science. 
In selecting the lives of twenty-nine mathe- 
maticians, Prof. Bell was mainly guided by 
two considerations, viz., the significance and 
influence of one’s work on the development 
of modern mathematics, and the intense 
human appeal which one’s life and charac- 
ter make to the reading public. The book 
is not a treatise on mathematics, but its 
interest lies in the story of the lives and 
personalities of the great creators of modern 
mathematics, who frequently lived strange 
lives as soldiers, theologians, diplomats, 
lawyers, mystics, drunkards and charlatans. 
Human character acquires a charm and 
attractiveness through its unconscious foi- 
bles, and great men through ages would 
seem to have suffered from endearing frailties. 

It is almost impossible to deal with the 
lives of mathematicians without special 
reference to their ideas and contributions, 
and Prof. Bell has made it so easy for the 
general reader, equipped with no more than 
a modest measure of mathematical train- 
ing, to follow such topics as ££ Groups 55 , 

£ 'Space of many dimensions ”, “Non-Eucli- 
dean Geometry ” and ££ Symbolic logic ”. 
Other topics in which the general reader is 
likely to be interested in following the con- 
temporary scientific thought are, the doc- 
trine of the infinite, imaginary members, 


the mathematics of general relativity and 
the theory of probability ; and these 
subjects are treated for the benefit of the 
general reader, with an emphasis on their 
importance, on modern thought. 

The historical development of mathema- 
tics may be traced through four distinct 
phases, viz., the Babylonian, the Greek, the 
Newtonian and the Decent. Two great 
advances, viz., analytic geometry and the 
calculus gave great impetus to the growth 
of modern mathematics. Though Prof. Bell 
does not attempt anything in the nature of 
chronological development of mathematical 
science, he has kept the evolution of great 
ideas and abstract concepts which underlie 
its progress in the foreground of the treat- 
ment of the lives of their authors. The 
fundamental fact about mathematical 
science is that the ideas and inventions 
which were formulated tens of centuries ago, 
still maintain their influence and impor- 
tance in modern work. It is hardly conceiv- 
able to form an estimate of what modern 
mathematics has achieved as compared to 
ancient, and even considering the mere bulk, 
the volume from 1800 would, it is supposed, 
cover 20 times the size of Moritz Cantor’s 
GesehicMe de Mathematik. The nineteenth 
century is the Golden Age of mathematics. 

Commencing in the first chapter with 
Zeno, whose paradoxes puzzled the philos- 
ophers of ancient Athens, Eudoxus' and 
Archimedes, the greatest scientist of anti- 
quity, Prof. Bell treats of Descartes in the 
next chapter. The succeeding chapters 
deal with Fermat, Pascal Newton, Leibniz. 
The Bernoullis, Euler, Lagrange, Laplace, 
Monge and Fourier, Poncelet, Gauss, Cauchy, 
Lobatcliewsky, Abel, Jacobi, Hamilton, 
Galois, Sylvester and Cayley, Weierstrass, 
Boole, Hermite, Ivronecker Riemann, 
Kummer and Didekind, Poincare and Cantor. 
A more judicious selection of great masters 
could not have been made, and each chapter 
presents a warm and vivid picture of the 
life and labours of these great men, port- 
trayed with a wealth of colour and a mass 
of detail true to the originals. 

The science of matliermatics underlies 
and embraces all branches of knowledge, 
whose progress is determined and whose 
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conclusions are rendered precise by the 
extent to which the results of investigations 
become capable of being mathematically 
expressed. Few who have followed the rise 
and expansion of scientific knowledge with- 
in recent times, will fail to appreciate 
Galileo’s saying that “ Nature’s Great 
Book is written in mathematical symbols 
The book is a veritable mine of informa- 
tion, as important as fascinating. The author 
treats of ideas with the same ease and 
sympathy as he treats of their originators. 
The essence of the book lies in the persona- 
lities of the great creators of modern mathe- 
matics, and every . one interested in the 
progress of great scientific developments 
either in the theoretical or applied branches 
of knowledge, will welcome this important 
work which considered even as a literary 
contribution is entitled to unstinted praise. 
The illustrations are excellent. 


Comets, Their Nature, Origin and Place 
in the Science of Astronomy. By Mary 
Proctor and Dr. A. C. D. Crommelin. 
(The Technical Press, Ltd., London), 
1937. Pp. 203. Price 8s. 6 d. net. 

This interesting book must be a welcome 
addition to the large number of works 
on the subject of Comets. These Heavenly 
apparitions when they appear fill men’s 
minds with fear and wonder. To the 
astronomer they offer interesting and per- 
plexing problems, regarding their origin, 
motion and behaviour. The first chapter 
discusses briefly the theories concerning 
the origin of comets, and refers to the 
comet families of the giant planets. Spectro- 
scopic evidence and the fact that comets 
are under the influence of gravitational 
force tracing elliptical orbits, favour their 
solar origin, but it is also possible to con- 
sider that they had their birth in the same 
common cosmic material out of which 
the solar system has grown. But the 
final answer can hardly be presumed to 
have been given by Science. The large 
planets such as Jupiter, Saturn and Neptune 
have quite a number of comets attached 
to them, and possibly the planets them- 
selves may have been their parents. The 
existence of jdanets forming planetary 
families can scarcely be explained without 
assuming the ejection from these giant 
bodies of masses of matter akin to those 
thrown off from the surface of the Sun 
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during periods of eruption. The first chapter 
concludes with an interesting history of 
the Grigg-Skjellerup Comet, one of the 
late additions to the Jupiter family. The 
most interesting fact about this comet 
is its shortest period of any known comet, 
with the exception of Encke’s. 

Three chapters out of eight in the book 
are devoted to the consideration of the 
work and results obtained by the famous 
“ Comet Hunters ” such as Louis Jean 
Pous, John Bussell Hind, John Tebbutt, 
William Frederick Denning, William Beid 
and Alexander Forbes -Irvine Forbes whose 
pioneer labours, which, apart from the 
romantic element attached to them, laid 
the foundation of the scientific study of 
these mysterious and elusive Heavenly bodies. 

The story of Halley’s Comet which is 
dealt with in two chapters, has a special 
appeal both from the historical standpoint 
and from the fact that it has enabled astro- 
nomers to trace the path of comets in 
general. This comet appeared in 1910, 
first as morning and later as evening star, 
and those who observed this visitant can 
never forget that among the splendours 
of the Heavens, there was nothing to surpass 
this in its baleful magnificence. The bright 
comet which was seen both in Greece and 
in China in 467 B.C., of which there is no 
clear account, was probably Halley’s Comet, 
which was due about that year, and its 
next appearance, according to the list of 
its returns, is about February 1986. 

In the last chapter there is a full dis- 
cussion of the Capture Theory ” whose 
untenability was first shown by Richard A. 
Proctor. 

For the benefit of non-technical readers 
there are short notes on Ellipse and Ellipti- 
cal motion of Heavenly bodies, how a 
comet’s orbit is deduced from observa- 
tions and hints for amateurs interested 
in the search for new' comets. There are 
good diagrams illustrating the orbital 
motion, together with the relative position 
of certain well-known comets to the con- 
stellations. The frontispiece is an excellent 
reproduction of Halley’s Comet photo- 
graphed by Professor E. E. Barnard on 
4 th May 1910. 

The story of the Heavens always fasci- 
nates human imagination, whether culti- 
vated or ignorant, and this book is a romantic 
chapter in that glittering story. The 
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general reader will find in it both romance 
and Science. 


The Wandering Spirit, A Study of Human 

Migration. By Ragnar Numelin, Ph.D., 

with a Foreword by Dr. Edward 

Westermarck. (Maemillian & Co., Ltd., 

London), 1937. Pp. xvi -f- 375. Price 

20s. net. 

Students of Social Anthropology will wel- 
come this book as a solid contribution to 
their science. The book also holds a great 
interest for the general reader. It presents 
a general analysis of the leading causes 
which have governed the large-scale move- 
ments of peoples in the earlier stages of 
civilisation, and has attempted to bring 
within the compass of a single book, infor- 
mation scattered through an extensive range 
of literature. Reference to literature covers 
45 pages of the book, and the researches of 
the author have led him not into the fields 
of philosophical speculation, but to formu- 
lation of a sociological explanation of the 
factors involved in determining human 
wanderings. His studies of the present-day 
savages in whom the primitive instincts and 
impulses might be found in the most natural 
state, occupy the greater part of the book, 
and the author deduces from such studies 
the general reasons underlying migrations. 
He points out that although the original 
causes which impelled the primitive groups 
to vagabondage, have ceased to exist, still 
the spirit of wandering has become second 
nature to people such as the gypsies, to 
whom the author lias devoted an interesting 
chapter. 

The wandering instinct in man is part of 
his animal inheritance, and it occurs in a 
strongly typical form in those primitive 
groups who have remained in the most natur- 
al state. This spirit is controlled in human 
communities practically by the same factors 
which govern and regulate the large-scale 
migrations of animals — viz., “ subsistence — 
geographical reasons ”. As civilisation pro- 
gresses and the conditions of social life 
become stabilised by economic and political 
relations, this instinct undergoes gradual 
transformation, and until finally it is render- 
ed subconscious. The consolidation of 
human societies implies the elimination of 
natural forces which operate almost in an 
unrestrained fashion among the ruder forms 
of communities. Primitive human groups 


are exposed to the vicissitudes of the natural 
conditions of existence, not widely different 
from those under which animals live, and 
therefore they must be subject to the same 
impulses which move the lower animals to 
seek readjustment and adaptation to envi- 
ronmental factors. 

The object of the author in investigating 
the problem of the wanderings is not to 
reach a definite solution, but to examine 
the several hypotheses with a view to test 
their validity, and in doing so, he has formu- 
lated certain general conclusions • regarding 
the wanderings of peoples, their secondary 
manifestations and complicated cases of 
migrations. It is pointed out that the 
migrations of primitive people are move- 
ments without any definite aim and are 
guided by the wandering spirit which is part 
of their nature, while the migratory move- 
ments of civilised man are governed more 
fully by well-defined ultimate considerations 
of welfare. As the great movements of the 
primitive tribes took place in early histori- 
cal times, when no one was at hand to 
investigate their causes, it must be a matter 
of speculation as to the reasons underlying 
those mass migrations. Generally speaking, 
the causes which lead to migrations of socie- 
ties of people whatever may be their state 
of civilisation, are abundance or absence of 
food and sudden and wide changes of 
climatic conditions, periodic occurrences of 
disastrous floods, earthquakes and similar 
manifestations, repeated appearance of 
pestilence, insect plagues, tribal incursions 
and inability to repel them, better attract 
tions and advantages of neighbouring dis- 
tricts, offering a more generous supply of 
food, greater security and protection of the 
young and the defenceless members of the 
community and mitigation of the rigour of 
climate. In the case of civilised communi- 
ties, there are other factors such as, expan- 
sion of trade and commerce, extension of 
the sphere of political influence, scientific 
explorations, and above all the desire and 
tendency for spreading the blessings of civili- 
sation and Christianity among the heathens, 
which have led to migrations, peaceful pene- 
tration, and final absorption of foreign terri- 
tories. To a large extent, the power that 
science has conferred on civilised man to 
control the influence of nature, has altered 
the conditions of survival in the struggle for 
existence, such as operate among the primi- 
tive societies, and at the same time it has 
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placed in the hands of modern man the 
means of destroying civilisation. 

We agree with the author that the primary 
cause which impelled the primitive man to 
move from Ins temporary settlement must 
be the subsistence — geographical factor, to 
which may be added the spirit of curiosity 
and exploration inherent in man, irrespec- 
tive of his scale of civilisation. The natural 
forces being brought under scientific control, 
modern man is solely guided by the spirit of 
adventure, stern economic necessity and 
restlessness to use his powers against defence- 
less people in his wanderings or in his quest 
of new lands for colonisation. 

The migratory movements of lower 
animals are not strictly analogous to those 
of the primitive tribes of mankind, although, 
thp causes which impel both may not be 
widely different. The lower animals after 
their seasonal journeys, however long, al- 
ways return to the place from which they 
started. This is true of several groups of 
animals. But primitive man when once he 
left his old home, ceased to think of return- 
ing to it, unless the new one proved un- 
desirable and inhospitable. Animals seem 
to preserve the hdming instinct while it was 
probably absent in primitive man, unless 
the old home had irresistible attractions 
for him. 

The nomadic habits of certain tribes such 
as the gypsies are capable of a different 
explanation. Civil strife, overpopulation, 
unsettled condition of public life offering 
opportunities for the practice of criminal 
propensities, and the prospect of driving 
petty trade or playing on the credulity of 
unsuspecting people for personal profit, must 
have been the basis of the roaming spirit of 
all the nomadic people. Lust of unlawful 
gain and anti-social proclivities underlie 
tribal movements, and in the course of a few 
generations the habit of roaming about 
becomes ingrained in these people as an 
instinct. 

It is almost impossible to give in the 
course of a review an idea of the range, and 
variety of the enquiry pursued by the author 
and the very interesting results summarised 
by him in the book. The book throws fresh 
light on some of the obscure problems of 
the great movements of peoples in the in- 
fancy of civilisation, affording material for 
arriving at a correct estimate of the kindred 
problems of racial and cultural affinities. 


[ Current 
Science 

This volume is a critical summary of a whole 
library of books, and it is at once illumi- 
nating and stimulating. 


Milk, The Most Perfect Food. By Prof. 
Dr. ]ST. ‘N. Godbole, Benares Hindu Uni- 
versity, v ith a Foreword by Pandit Madan 
Mohan Malaviya. 1936. Pp. xvii + 137. 
Price Us. 3, foreign 6s. inclusive of postage. 

This is an excellent treatise, worthy to 
be in every household. Prof. Godbole 
has approached his task in a scientific 
spirit and in the performance of it he dis- 
plays the commendable zeal of the con- 
vinced advocate of the principles he wishes 
to propagate. Besides references to the 
value of milk as an article of diet in the 
ancient Hindu literature, he deals with 
every aspect of this product in a simple 
and direct way. There are interesting 
chapters on allied topics such as Tea and 
Coffee and there are others devoted to a 
brief consideration of alcoholic beverages. 
A separate chapter is given to the examina- 
tion of the relative value of vegetarian 
and non- vegetarian diet, and the last 
chapter provides comparative tables of 
food values. The chief merit of the hook 
is the simple and honest way in which it 
treats the subject, and the author wishes 
India to go back to her ancient milk-minded- 
ness, which seems almost to underlie her 
culture and civilisation. 

A modern reader of the book is likely 
to be assailed by certain doubts, which 
perhaps he might put in an interrogative 
form and, presumably the author must 
have, answers to such doubting Thomases. 

Is there a Sanskrit saying which places 
man on a level with animals in respect 
ol *’ food, sleep and procreation ” % If 
it docs, do adult animals use milk as an 
article of food i Are there people who have 
never touched milk in their adult life, and 
who, however, are strong, healthy and 
enduring i 

Ahimsa ” is “ P aroma Pharma ”. Well, 
clo vegetables have life v ! Do they suffer 
when they are cut and cooked f 

Is protoplasm meat J ? Is there proto- 
plasm in the vegetable tissues ? If so, 
does this differ from the protoplasm of 
animal tissues u ! Is there a Sanskrit saying 
meaning, 1 life subsists on life ! ’ 

Did the Aryans who gave the world 
Vedas and laid the foundation of Pharma 
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Sastras , eat meat and drink wine % What 
does the chapter on food in Manu Dhcvrma 
8 astro, say in the matter of flesh diet ? 
Is it ethically justifiable to rob the cow of 
her milk, intended by her Creator for the 
exclusive nse of her calf, and will it not 
involve “ Himsa ” both to the mother and 
her offspring f 

These questions and sundry others of 
a similar character might appear ridiculous 
and impractical, but when one becomes 
dogmatic and even meticulous in laying down 
canons in the prescription of articles of diet, 
supported by scriptural authorities, then one 
is bound to encounter with such questions. 
The problem of food is essentially a matter of 
racial prejudice, and predilection and the 
choice of its articles is governed largely 
by traditional habits and instincts. Depar- 
ture from such habits is almost entirely 
due not to perversion but to the innate 
tendency to reversion to more primitive 
tastes, stimulated by modern chemical dis- 
coveries. 


The Clear Mirror (A Pattern of Life 
in Goa and Indian Tibet). By G. Evelyn 
Hutchinson. (Cambridge University Press), 
1936. Pp, 171 and Plates XIII. Price 
cS sli. (kl. 

This quaint little travel book is an account 
of the religion, art and natural history of 
the places visited by the Yale North Indian 
Expedition in 1932. Mr. Hutchinson who 
went as the biologist of this Expedition has 
attempted not only to describe in detail all 
that he saw and experienced, but also to 
give in the course of the composition some 
thought-provoking digressions so essential 
for a profitable travel narrative. 

At first the focus is the mediaeval Portuguese 
Settlement of Goa on the West Coast of 
India, and afterwards the bleak semi-desert 
of Indian Tibet. The description which 
derives its main substance from the religious 
and artistic culture of the inhabitants of 
these places combines in lucid style the 
natural history of the terrain and in conse- 
quence the text is not without scientific and 
literary value. Buddhism which flourishes 
with a predominant following in Indian 
Tibet, where Islam is struggling for a bare 
existence with a few adherents, is a rich 
store-house of ritual and ancient customs. 
Numerous instances are to be found in the 
book where the more important of the 


Buddhist religious rites are recorded in inti- 
mate detail which -make highly interesting 
reading. An amusing superstition current 
in the Chang-Chenno District of Indian 
Tibet is about the Pantholops , the peculiar 
Tibetan antelope. This animal which is 
confused with the legendary unicorn, as the 
beast appears in profile to have but. one 
horn, is reputed to be so delighted at the 
sight of a virgin that it comes and puts its 
nose in her lap. In this way the animal 
could be easily caught. 

The book, which is rich with the fruits of 
a successful expedition into lands of which 
little is known to the lay reader, comprises 
all the elements derived from art, religion 
and natural history of the places visited and 
preserves alike those iC mind-disturbing ” 
qualities characteristic of great travel books. 

C. N. E. Rau. 


Television, A Guide for the Amateur. 
By S. A. Moseley and H. McKay. (Oxford 
University Press), 1936. Pp. 144 with 
50 figures and 31 plates. Price 5sh. net. 
In Europe and North America, the first 
steps towards achieving a national television 
service have already been inaugurated. To 
the ordinary person, the mystery of the 
scientific laboratory of yesterday has assum- 
ed at present the glamour of novelty. And 
beforelongv the novelty will no doubt wear 
off, and a television service will be taken as 
much for granted as sound broadcasting is 
at present. Interest in television is no 
longer confined to the scientist and the 
engineer ; the mass of the people share it. 

This book is therefore appropriately 
designed for the general reader with little 
technical knowledge. In the twelve chap- 
ters covering a little less than 150 pages, the 
essential elements of the theory and practi- 
cal apparatus of television are described 
briefly in simple, straightforward terms. 
The first chapter on the scanning of a picture 
is followed by a discussion of the mechanical 
and electronic methods of scanning ; by the 
use of the scanning disc and mirror drum on 
the one side, and the ingenious iconoscope 
of Zworykin and the dissector and multi- 
plier of Farnsworth. 

Television reception takes up the greater 
part of the book. The cathode-ray tube is 
described in considerable detail, including 
electron optics, time bases, etc. The diffi- 
culties of light control and of producing 
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pictures of tlie size of a cinema screen are 
explained clearly. The • use of hyperaudio 
frequency waves travelling in liquids is a 
highly original and most ingenious method 
due to Jeffree. The description of mechani- 
cal methods of reception refer to the 
Scophony mirror-screw and the Mihaly- 
Traub devices and the modifications in 
them. The last chapter deals very briefly 
with the two television transmitters in 
London, the Baird and the Marconi — EMI. 
The book closes with a few useful pages of 
brief explanations or definitions of the terms 
used in television. 

There are 31 beautifully reproduced photo- 
graphic plates, a number of line diagrams 
and no mathematics. The language is 
simple and the descriptions accurate. The 
printing is excellent and free from errors. 

On page 81, line 6, contol should obviously 
be control . 

RE 


Elements of Electricity. By W. H. Timbie. 

Third Edition. (John Wiley & Sons, Inc.), 

1937. Pp. x + 569. Price 15 sh. 

The book is intended for technical students 
and is designed to give them a clear grasp 
of the principles governing the working of 
electrical machines and the simpler calcu- 
lations needed in understanding quanti- 
tative relationships in their design and work- 
ing. It is not a purely technical treatise in 
the sense of dealing with details of technical 
design. In writing the book, a certain 
amount of preliminary knowledge of first 
principles of electricity and magnetism 
seems to be anticipated. The quantitative 
treatment is elaborate and richly illustrated 
at every step by examples worked out and 
problems set. This must be considered a 
special and valuable feature of the book. 
Calculus methods are rigidly avoided, though 
it sometimes results in a little circumlocu- 
tion as in the treatment of inductance and the 
theory of alternating current circuits. Since 
the lower grades of technical students could 
scarcely be expected to carry their studies 
to the standard adopted in the book, this 
omission was not really necessary, and the 
kind of students who could profitably use 
this book, would have easily understood the 
elements of calculus that might have been 
employed usefully. This is the more so, as 
the mathematical treatment including the 
use of trigonometric functions and graphical 


and vector methods, is fairly elaborate. 
However, this point need not be unduly 
emphasised. 

The treatment covers the most essential 
points of interest to an electrical engineer, 
such as the properties of electric, magnetic 
and electrostatic circuits and of the materials 
employed in such circuits, the construction 
and action of different types of generators 
and motors, power transmission problems, 
alternating current circuits embracing induc- 
tive and capacitive reactances, storage 
batteries, etc. The chapter devoted to 
thermionic phenomena including thermionic 
valves and their uses, X-ray tubes, gaseous 
rectifiers, and photoelectric effects will no 
doubt be found very useful by electrical 
engineers working under present-day condi- 
tions. The treatment of the different 
subjects is greatly assisted by a wealth of 
diagrams, figures and graphs. A noteworthy 
point is the attention devoted to clear defini- 
tions of units, emphasised by examples in 
their use. One misses a description of the 
construction and working of an important 
class of instruments, the measuring instru- 
ments such as ammeters, voltmeters, etc., 
though their use is indicated from the first 
chapter onwards. The answers to problems 
are given in a separate booklet. The print- 
ing and get-up is very good and there are 
practically no errors or misprints. 

On the whole there is no doubt that the 
book -will be of great use to students ot 
electrical engineering. The standard may 
not be high enough for those undergoing 
a degree course, but the book offers a very 
clear grasp of first principles even to them. 

A. Venkata Rao Telang. 


Radioactivite. par Mme. Pierre Curie, 

(Hermann et Che., Paris), 1935. Pp. 563 ; 
- 170 figures and 26 plates. Price 150 fr. 

(Paper covers). 

This is an exposition of the lectures 
delivered by Mine. Curie at the ft or bonne, 
for a number of years, during the course 
of which the treatment has been continually 
modified to take the progress of the science 
into account. The book is divided into two 
parts. The First Part occupying 125 pages 
deals with the various investigations that 
have led to our knowdedge of atomic structure 
such as ionisation of gases, properties of 
gaseous ions, cathode rays, positive rays, 
X-rays and the theory of quanta. With 
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this well provided background, the Second 
Part plunges into a detailed treatment of the 
subject of Badioactivity. Here we have 
a detailed description of the various radio- 
active families, and the radiations emitted 
by them. Induced radioactivity and 
nuclear transformations find their natural 
place as organic parts of the whole subject. 
Being a treatise intended for students, 
subjects, which are not yet fully developed 
and contain controversial results, such as 
nuclear structure, are not treated. For the 
same reason references to original papers 
are not given, but books for consultation 
are mentioned and the various results are 
described with references to their authors 
and the history of their development. The 
treatment is mainly experimental. Elements 
of the necessary theory are given, but even 
in such a case as the scattering of a-partieles 
the steps are only sketched and the details of 
the mathematics are not developed, while 
in the case of Gamow’s theory of the emission 
of a-particles, or the Klein-Xishina formula 
for the scattering of y-rays, even the bare 
outlines of the reasoning are not described. 
As can only be expected from the authorship, 
the description of the experimental side is 
> masterly and in each page we meet with 

? remarks to which an investigator in the 

j field would be ever grateful for their help 

in removing some perplexing difficulty in his 
path. The tables at the end of the book 
would also be eagerly welcomed by workers 
in the subject. One strong and admirable 
feature of the book is the wealth of illustra- 
tion, most of the plates being models of 
clarity and beauty. They should serve also 
as examples of the perfection of technique 
to be aimed at by a student of the subject. 
In most cases the figures have legends 
attached which serve to describe the whole 
experimental technique. Sometimes this is 
all that is given : such is particularly the 
case when the author is dealing with some 
interesting side topic not directly connected 
with the main theme. There are a number 
of such interesting glimpses into other 
important branches of study, e.g., the Coolidge 
X-ray tube, the triode valve, Hertz’s apparatus 
for determining ionisation and excitation 
! potentials and so on. In a very few cases 

, modern results are not quoted but earlier 

investigations are mentioned. For example, in 
the separation of isotopes, Hevesey’s older in- 
. vestigations are mentioned but the suecess- 

I ful separation of isotopes by Hertz is not 


referred to. Aston’s older form of mass- 
spectrograph is described, but not the 
improved form. It is a pity that such an 
extensive book should not have an index. 
The book has only paper covers as is the 
usual French practice. We have noticed 
a few misprints here and there, but the 
printing is, on the whole, good. Taking 
a view of the book as a whole we find that the 
First Part deals with subjects on which we 
have excellent English books, but the 
mastery and individuality displayed in the 
Second Part make the book unique. We 
heartily recommend it to all students 
of the subject. Those w r ho intend to embark 
on original investigation in the field ought 
to digest the whole of this masterly exposi- 
tion. 

T. S. S. 


A Text-Book of Physical Chemistry. By 

S. J. Smith. (Published by Macmillan 

& Co., Ltd.), 1936. Pp. 354. Price 5s. 6cL 

This book would serve admirably as a 
text-book of physical chemistry for the 
B.Sc. (pass) students of Indian Univer- 
sities. 

In the Preface, the author has rightly 
pointed out that recent advances in physical 
chemistry £ * demand an extreme tolerance 
of new hypotheses and a restrained, scep- 
ticism of what have been regarded as almost 
undisputed theories ” and by tracing the 
historical development of certain topics he 
has indicated not only the utility and scope 
but also “ the limitations and arbitrariness 
of both theories and definitions”. 

Attention may be drawn to the following 
commendable features of the book. The 
principles underlying the determination of 
atomic weights have been clearly stated. 
Treatment of optical activity and the 
principle on which the polarimeter is based 
is good. As stated in the Preface “ those 
branches of physical chemistry which have 
important technical applications — for ex- 
ample colloids, catalysis — have been discussed 
irrespective of examination requirements 
The industrial applications of catalysis — 
notably hydrogenation of oils and of coal — 
have been thoroughly dealt with. Other 
topics that have received adequate attention 
are the electronic theory of valency, dipole 
moments, electrode potentials and the 
theory of indicators. A. number of prob- 
lems have been worked out in the text and 
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students as well as teachers would no doubt 
welcome the carefully selected questions at 
the end of each chapter. 

When an attempt is made to deal ade- 
quately with the topics discussed, it is but 
inevitable that certain other topics should 
be crowded out of a book of moderate size. 
All the same one is rather disappointed to 
find in the book no mention of the lique- 
faction of gases or of freezing mixtures, 
or of the effect of a third substance on the 
critical solution temperature of two liquids. 

Certain inaccuracies have crept into the 
text and there are also some noteworthy 
omissions. On p. 225 the complex copper 
ammonium ion is indicated with two negative 
charges. It is hardly correct to assign to 
a jelly of gelatin a honeycomb structure 
(p. 157). On p. -298 in describing the 
calomel electrode no mention is at all made 
of the paste of calomel with which the 
mercury in the electrode is covered. It is 
difficult to maintain that chamber crystals 
constitute the intermediate compound in 
the production of sulphuric acid by the 
chamber process. On page 309 it is desirable 
to state that for moderate concentrations 
of a catalyst, the increase in velocity of 
the reaction is directly proportional to the 
mass of catalyst employed ; for, the average 
student is likely to carry away the impression 
that a mere trace of catalyst need be employed 
in actual practice to secure adequate increase 
in the velocity of a chemical reaction. 
It is doubtful if the comparative stability 
of lyophilic * colloids towards electrolytes 
(p. 162) can be correctly accounted for 
by stating that the large number of 
water molecules (associated with the 
colloids) ” exert a stabilising influence 
by preventing the near approach of the 
precipitating ions On p. 287 the diagram 
of the dropping mercury electrode is in- 
accurate. For successful work it is very 
necessary that the mercury stream should 
break into spray just below the surface 
of the solution. The mechanism of negative 
catalysis given on p. 318 is not the only 
one that can account for the phenomenon. 

In spite of these minor blemishes the 
book is very suitable as a text. It is 
moderately priced and can heartily be 
recommended. 

B. S. Rag. 
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Recent Advances in Cytology. By T)r. 

C. D. Darlington. Second Edition. (J. & 

A. Churchili, London), 1937. Pp. 670. 

Modern cytology has progressed very 
considerably in the brief space of five years 
since the publication of Recent Advances 
in Cytology by Dr. C. D. Darlington. The 
Second Edition of this valuable book will, 
therefore, be welcomed by every student 
and research worker, wdio wishes to keep in 
touch with the latest developments in the 
study of nuclear mechanism, especially 
with those aspects of it that have a direct 
bearing on genetics. It is perfectly poss- 
ible that Recent Advances in Cytology 
marks a turning point in the history of 
Biology,” says Prof. J. B. S. Haldane in his 
Foreward to the book. Coming from Prof. 
Haldane, this remark is very significant. 

Cytology, which until recently was chiefly 
interested in the description and enumera- 
tion of simple observations, has principally 
by the stimulus given to it by Dr. Darlington, 
developed into an almost exact science 
wherein each cell process is shown to be 
connected wdth every other cell process and 
their causation shown to be due to the 
working of forces which are identical in 
animal and plant tissue. 

That meiosis is an abnormality of mitosis 
and the origin of sexual reproduction was 
shown by Dr. Darlington in the First Edi- 
tion of ids book. In the Second Edition 
he has recast the whole account of chromo- 
some behaviour in terms of Evolution and 
presented further evidence to show that 
uniform behaviour of nuclei make deduction 
and predition possible. Special emphasis is 
also laid in this edition to Cell Mechanics 
to which the last and longest of the 12 chap- 
ters of the book is devoted. In this chapter 
Dr. Darlington shows clearly how the laws 
of movement of chromosomes are explain- 
able from the mechanical point of view r . In 
many respects this is the most important 
chapter of the book. 

The Glossary and Bibliography present- 
ed in the book adds much to its value as 
a ready reference not only to all research 
workers engaged in cytology and genetics, 
but such university teachers wdio wish to 
keep their teaching in pace with the rapid 
advance made by biological science to-day. 

The book is excellently illustrated with 
16 plates, 160 text-figures and 81 tables, 
which present the most recent findings in 
the field of modern cytology. 
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The Indian Zoological Memoirs — VI. 
i Palaemon. By S. S. Patwardhan, ruse. 

(Lucknow Publishing House, Lucknow). 

1936. Pp. xi+100. Price Rs. 2. 

The sixth volume in the series of Indian 
Zoological Memoirs deals with the Indian 
river prawn Palamon . In the introduction 
some of the important characters of the class 
Crustacea are enumerated with special refer- 
ence to the Docapoda. The systematic 
position of Palamon is briefly indicated and 
a key (after Kemp) is included to distinguish 
the three genera of the sub-family to which 
this prawn belongs. The systematic part 
might have been dealt with perhaps in a 
little more detail and the species of Palce- 
mon , which forms the basis of the memoir 
should have been definitely stated. From 
the foot-note on p. viii and from one or two 
other scattered references in the text one 
presumes that the species dealt with is 
P. malcolmsonn but it would have been 
useful if the author had definitely stated 
whether the account refers to this particular 
species or is, so to say, a composite picture 
of a member of species. 

The external characters, the appendages, 
the integument, the endophragmal skeleton 
j and the various systems of the body are all 
: described in great detail and a short chapter 

on bionomics and distribution is also includ- 
ed. A useful chapter on directions for 
practical work ends the work. Reproduction 
and embryology have not been dealt with. 

The illustrations, which are mostly origin- 
al, are very well done. These are useful in 
explaining the different structures, but it 
would have helped the reader more if the 
explanatory reference letters had been 
mentioned in the text also. 

Only a very few of the important refer- 
ences are given as foot-notes ; it would have 
been an advantage perhaps if a short Biblio- 
graphy had been included at the end. 

The memoir is very well got up and is on 
the whole free from misprints. Both the 
author and the editor are to be congratu- 
lated on the production of this fine work, 
which will undoubtedly be of very great use 
both to the students and the teachers. 

| Dr. Bahl, the Editor of the series, deserves 

the thanks of all Indian zoologists for main- 
taining the high standard of these memoirs. 
His recent donation of Rs. 700 towards the 
| cost of publication of the series, to which 

reference is made in the Editor’s preface, is 


only another instance of the great interest 
that he takes in this work. 

B. 1ST. C. 


A Practical Course in Agricultural Che- 
mistry. By Frank Knowles and J. Elphin 
Watkin. (Macmillan & Co., Ltd.), 1937. 
Pp. ix + 188. Price lQsft. 

This book achieves fairly well what the 
authors set before themselves to accom- 
plish — a practical text-book of a practical 
course in agricultural chemistry. Well-known, 
standardised and accepted methods are fully 
and well described, in such a manner as to 
leave no doubt in the mind of the student. 
People working in different fields of agricul- 
tural chemistry may regret the omission of 
this or that method, but viewed as a whole 
and from the point of view of the student 
working up for an examination the choice 
of methods has been usefully selective. This 
book can be safely recommended for guid- 
ance for all students to whom the field of 
agricultural chemistrv is new. 

N. G. 0. 


Calcutta Geographical Review. Vol. I, 

Ho. 1. (Published by the Calcutta Geo- 
graphical Society), September 1936. 

Annual Subscription Rs. 3-8-0. 

It is well known that in Western countries, 
those in charge of the education of the 
young, have all along realised the great 
educative and cultural value of a proper 
study of Geography, and have therefore not 
only included this subject in the secondary 
schools, but have also provided for graduate 
and post-graduate courses in the university. 
In India, we have for long been suffering 
from antiquated and mistaken notions of 
the meaning and scope of this subject, with 
the result that Geography is to-day the 
most despised and the worst treated mem- 
ber in the family of subjects claiming a place 
in the curriculum of schools and colleges 
in India. It is, however, gratifying to find 
within recent years, that educationists all 
over India have begun to realise that they 
are making a great mistake in thus neglect- 
ing the study of Geography, and are striving 
to find for it an honoured place in their 
reorganised courses of studies. The neglect 
of Geography in the past has been largely 
responsible for the making of poor citizens, 
with a narrow and mean outlook on life. Ip 


Reviews 


the words of Prof. Atwood of Clark Univer- 
sity in his Presidential Address to the Nation- 
al Council of Geography Teachers, “ There 
never was a time in the history of the world, 
when a study of the various people of the 
world, and the geographical condition influ- 
encing their lives, directing their plans as 
they seek for means of existence, should be 
taught so thoroughly as to-day. The 
responsibility is before us. I submit that 
there is no subject in the school curriculum 
that so naturally and so necessarily deals 
with the large w'orld-wide problems of to-day 
as Geography. There is no subject in the 
school curriculum that can so appropriately 
deal with the actual living conditions in the 
different parts of the world of the present 
time.” The general public in India have 
to be rapidly educated to appreciate the 
importance of the subject of Geography, 
and in this endeavour, the Madras Geogra- 
phical Association gave the lead several 
years ago. We are glad to note that a 
similar society has recently been organised 
in Calcutta for the promotion and spread 
of geographical knowledge, and it is with 
sincere pleasure that we welcome the first 
number of their Geographical Review . The 
society has been fortunate in enlisting the 
sympathy and support of a number of distin- 
guished and influential men in Bengal, and the 
Journal is conducted by a thoroughly com- 
petent Editorial Board, presided over by the 
well-known Indian geologist and geographer, 
Air. D. N. Wadia of the Geological Survey 
of India. The first number of the Journal 
which is now before us contains several 
very interesting articles written by men 
with first-hand knowledge of the subjects 
they are dealing with. The place of honour 
is given to an article by Dr. A. M. Heron 
(Director, G. S. I.) on The Everest Neigh- 
bourhood ” in which he gives a lucid account 
of the main geological and geographical 
features of this neighbourhood, including 
a vivid pen picture of life in a typical Tibetan 
village. In their article on Glimpses of 
Burma and the Shan Hinterland,” Dr. M. B. 
Sahni and Mrs. Shyama Sahni have given 
us a wonderful account of this part of the 
country and its people — an account which 
is as fascinating as it is informing. In The 
Story of a Stone ”, Mr. D. N. Wadia 
makes the c stone 5 speak for itself, and it 
succeeds in giving us several fundamental 
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lessons in Geology, all the while keeping us 
absorbed in its autobiography. After read- 
ing this, who can deny the fact that there are 
truly c; sermons in stones?” Many of the 
articles in the Journal bring out in a striking 
manner the intimate and inseparable rela- 
tionship between Geography and Geology ; 
in fact, no geographical studies of the right 
kind are ever possible without a suitable 
geological background. We wish the Journal 
a long and prosperous career of ever increas- 
ing usefulness. 

L. Rama Eao. 


Nature Study Reader for Fourth Year 
Pupils. By Phyllis S. Darling, m.r.s.t., 
f.r.s.g. (Oxford University Press), 
1936. Pp. 62. Price As. 10. 

This little book maintains the high stand- 
ard established by the previous publications 
on the same subject for lower class pupils, 
and contains a graduated series of twenty- 
seven lessons. We congratulate the author 
on producing these excellent interesting 
little books on the important series of topics, 
calculated to train the eye and the hand, 
and to stimulate the spirit of curiosity. The 
book is written in simple English and should 
offer no difficulty either in teaching or learn- 
ing. 

The chapter on stars might offer some 
difficulty in understanding or identifying 
the different constallations, because the 
vernacular equivalents are not given. This 
chapter might have been rendered more 
interesting and useful if some reference to 
the appearance and the relative position of 
some of the bright planets, had been includ- 
ed. For instance, the conjunction of Venus, 
Jupiter and the Moon at certain months of 
the year is one of the most conspicuous 
phenomena of the Heavenly bodies, and the 
pupils ought to witness such conjunctions 
and note the time of the month in their 
diaries. 

The topics of other chapters are carefully 
selected and adequately treated. Beautiful 
illustrations of the common tank and pond 
fish, sea shells and some fresh-water insect 
larvae are included, and they certainly en- 
hance the value of the book. We hope that 
this book will be widely used in all the schools 
and we doubt whether better books are in 
the field. 
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[The Quaternary Ice A c/e, by W. B. Wright. (Macmillan and Co., Condon), 1937. 
Pp. xxv + 465, with 23 Plates. Price 2Ssh. net.] 


rpHERE are few questions connected with 
the geological history of our earth which 
has exercised the popular imagination more 
than the one regarding its very recent 
passage through a glacial period when large 
areas of the northern world, down to the 
latitude of 40° were frozen under a pall 
of ice-sheets and glaciers. That North 
Europe and America, just at the advent 
of Man in Europe, or contemporaneously 
with a few already established races in the 
more southern parts, were covered under 
vast ice-caps very much like the North 
and South Polar regions of to-day is one 
of the most satisfactorily proved events 
of geological history, even if science has 
not yet succeeded in finding a generally 
accepted cause, or causes, for this unique 
phenomenon. Indeed no section of geo- 
logical history possesses a more voluminous 
literature or inspires a greater number of 
amateur investigators, and yet the mystery 
of the subject has deepened with the growing 
literature. It can perhaps be truly said 
that we are not nearer solution to the ques- 
tion of the causes of the Ice Age than when 
Croll propounded his famous astronomical 
theory in 1885, ascribing the glaciation 
of North Europe and America to a time 
when, the eccentricity of the earth’s orbit 
being considerably greater than at the 
present day, the northern summers occurred 
in perihelion. 

In the attractively got-up volume before 
us, the revised second edition of his book 
originally published in 1934, Mr. W. B. 
Wright of the Geological Survey of Great 
Britain has presented the subject in a lucid 
manner both for the student and the lay- 
man. He gives a clear account of the 
existing state of knowledge regarding the 
Ice Age of Europe and America, more 
especially in regard to its relations to man, 
the Quaternary mammals, and the dis- 
placements of sea-level consequent on the 
withdrawal of large volumes of sea-water 
required for the formation of ice-sheets of 
continental magnitude, and their restoration 
to the sea on the termination of the Ice Age. 

The question of the interglacial ages — 
the four or five interludes of comparatively 
mild climates intervening the cycles of 


arctic intensity, which was rather inade- 
quately dealt with in the last edition of 
the book, in conformity with the trend 
of thought 20 years ago, is now more ex- 
haustively treated both for Europe in 
general and for the Alps. 

The author’s main original contribution 
to the subject, the so-called isokinetic 
theory, to account for the oscillating sea- 
levels during the Quaternary, as marked 
by the fluctuating strand- lines of the nor- 
thern coasts, is given special treatment 
in two chapters. The isokinetic theory 
is a modification of the theory of Isostasy, 
which in essence implies that there is a 
certain amount of hydrostatic balance be- 
tween the different segments of the earth’s 
crust so that if an extra load is imposed 
on any portion of the surface it must sink 
under it, while the adjacent unloaded parts 
must rise until equilibrium is established. 

The formation of an ice-sheet on land 
several thousand miles in extent and 3000 
to 4000 feet thick, such as the one 
which covered Scandinavia during the 
Pleistocene Ice Age, must, if isostasy is 
perfect, have depressed the crust over 
that area under the extra load to the extent 
of as much as one-third of the thickness 
of the superincumbent ice. The withdrawal 
of so much water from the sea to form the 
enormous ice-caps of Eennoscandia and 
North America at the same time, would, 
according to the original estimates of Penck, 
have caused a world-wide lowering of. the 
ocean level, during the height of the Ice Age, 
to the extent of about 300 feet. At the 
height of the glacial epoch, therefore, the 
strand-lines of the world were considerably 
lower than now and as the ice gradually 
retreated, isostatic recovery took place and 
not only the unloaded lands rose, but the 
melting ice caused the sea-level to rise 
once again submerging considerable areas 
of the land-surface and giving rise to new 
post-glacial shore-lines and terraces. 

How far this simple hypothesis explains 
the complex facts of the relative displace- 
ments of land and sea and the confused 
story of elevated and depressed shore-lines, 
beaches and terraces in different parts of 
the world during the last geological epoch 7 


60S 


Biology of the Desert Locust 


it is not yet hoLsible to estimate. The 
researches of SwieJsh and Norwegian glacio- 
logists do not lead one to conclude that 
some kind of isostatic balance affords 
the best explanation of the noteworthy 
relations of glacial and post-glacial 
changes of sea-level as reflected by the 
struggle between sinking land and falling 
sea-level at one time and rising land and 
rising sea at another. The theory of isostasy 
had its birth in India, but the brilliant 
work on gravity estimation carried out by 
the Geodetic Survey of India during the 
last decade and the data collected in support 
of the crustal warp theory by Col. Glennie 
are so much at variance with the hypothesis 
of isostasy as to lead one to doubt whether 
the postulates of isostasy are fundamentally 
correct. 

The chapter on Loess, Quaternary mam- 
mals and post-Tertiary Man contain much 
condensed information and is of great 
interest ; the author summarises the facts 
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of the correlation of fossil mammalian 
fauna and the successive human cultures 
with the zonal sub-divisions of Quaternary 
stratigraphy of Europe in a manner that 
is bound to interest both the man of science 
and the lay reader. One serious short- 
coming of the book, however, is lack of 
any reference to the glaciation of North 
Asia, the whole area of which, including 
Siberia, being not mentioned. While this 
may be due largely to the fact that no such 
authoritative investigation on the subject has 
been carried out in this region as in Europe, 
a brief statement of existing information on 
this subject and some tentative hypothesis 
accounting for the absence of continental 
ice in North Asia would have added to the 
interest of the book. 

The volume is well illustrated with dia- 
grams, sections, photographs and maps. 
A copious Bibliography accompanies each 
chapter and the Index covers eleven pages. 

D. NT. Wadia. 


Biology of the Desert Locust Schistocerca gregaria . 


rjTHE record of Locust control work in the 
past in India narrates a story of expen- 
sive and troublesome operations carried out 
in various tracts visited by the pest and 
almost total indifference to the problem 
after it had disappeared. No systematic or 
concerted action regarding control of 
any pest is possible unless accurate data 
about the biology, life-cycle, habits and 
habitats of the pest are available. On the 
occasion of the last serious visitation by 
Locust in 1926-30 very little information 
about the biology of this pest in India was 
available. Towards the close of this visita- 
tion the Imperial Council of Agricultural 
Research initiated and financed an elaborate 
research scheme under which the pest waste 
be thoroughly studied both in the laboratory 
and the field. Mr. M. Afzal Husain was 
appointed Locust Research Entomologist 
at Lyallpur and held this appointment for 
about three years. The headquarters of 
the field staff which was under Mr. 
Ramachandra Rao, was first fixed at Quetta 
and then at Karachi with a field laboratory 
at Pasni on the Mekran Coast in South 
Baluchistan. The work done at Lyallpur 
on the biology and physiology of Locust is 
being published in a series of articles in the 
Indian Journal of Agricultural Science of 
which seven papers have appeared up to 


now (Yols. Ill & YI) and are the subject 
of this review. 

Although the Desert Locust has been a 
periodic visitor of the extensive plains of 
this country it does not seem to have been 
able to establish itself permanently in India, 
except some parts of Sind, Rajputana and 
South Baluchistan. It is interesting to 
ascertain the cause of this curious behaviour. 
The ecological studies carried out indicate 
that Schistocerca gregaria is a tropical insect 
with the threshold of development at about 
18°C. (about 64°F.). This means that apart 
from food and humidity factors, where- 
ever the winters are severe and the tempera- 
ture remains below the threshold of develop- 
ment of the species for a considerable 
period, the pest will be subjected to high 
mortality. 

The exact number of broods of the Locust 
in a year was also under dispute and several 
workers were of the opinion that Schistocerca 
gregaria undergoes a compulsory resting 
period (diapause) in the adult stage, whereby 
the number of broods is limited to one or 
two in a year. It has now been shown that 
the life-processes of this species, like those of 
other insects, are intimately connected with 
and controlled by the environmental tem- 
perature, that it can breed within the tem- 
perature range of 25°-40°C., and that there 
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is no diapause in the true sense in any stage 
of this insect. Therefore though under 
natural conditions in the Punjab, the locust 
has only two broods in a year, under tempera- 
ture conditions ranging from 37°C.-40°C. as 
many as 6-3 generations in a year are 
possible. These conclusions are of great im- 
portance and reveal the potentialities of 
this pest under suitable environment. 

The Locust is known to have two phases : 
solitary and gregarious. In the solitary 
phase the colour of the hoppers is greenish 
whereas in the gregarious or swarming phase 
the body has a black pattern. The causes 
underlying the change of solitary phase 
into the swarming phase and vice versa 
are undoubtedly of great importance both 
from economic and academic points of view. 
The work under review indicates that it 
is possible to convert a solitaria hopper 
into a gregaria one by crowding it with 
other hoppers and make a gregaria hopper 
lose its black markings by breeding it 
isolated. Moreover it has been shown that 
an isolated hopper of solitaria nature when 
forced to move about for a considerable 
time each day and thus given exercise 
artificially developed the black pattern of 
the gregaria phase irrespective of crowding 
with which alone it was hitherto supposed 
to be intimately associated. Likewise an 
isolated solitaria hopper when bred in an 
atmosphere containing excessive carbon 
dioxide developed the black pattern, 
associated with the gregaria phase. It would 
appear from these experiments that the 


production of the black pigment is connected 
with the rate of metabolism as well as the 
respiratory function of the organism. Some 
experimental evidence has been furnished 
to show that hoppers of true gregarious 
phase exhibit intensities of black pigmenta- 
tions in inverse proportion to the temperature 
of the environment. These observations, 
admittedly incomplete, have important 
significance on the phase theory according 
to which the two phases are based on the 
colour and morphological differences. It 
however, yet remains to be seen whether 
the morphological differences can be brought 
about by environmental changes or whether 
they are a result of association alone. 

The fact that most Locust adults change 
their colour to yellow', at the time of sexual 
maturation, had given rise to impression 
that the extensive physiological changes 
that occur during the development of the 
genital products result in the formation of 
the yellow pigment. This has proved to 
be wrong. Males as well as females whose 
sex glands were removed in their last hopper 
stage and which on dissection at death were 
found not to have regenerated these glands 
developed the yellow' colour as rapidly as 
the normal adults. Moreover, adults bred 
at comparatively low temperature matured 
and oviposited without ever yellowing. 

It is hoped that economic entomologists 
will, in due course, be able to exploit the 
results described above to the advantage 
of farmers. 

Hem Singh Prtjthi. 
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[S cicntific Reports of the Imperial Agricultural Institute , N ezu Delhi, including the 
Report of the Sugarcane Expert, Coimbatore, for the year ending June 1936.] 


T HE report of the Imperial Agricultural 
Institute, Hew Delhi, is the record of 
another year’s work under the difficult 
conditions caused by the last disastrous 
eartnquake in Bihar and by the preoccupa- 
tion of the staff in connection with the 
shifting of the Institute to Delhi. Much of 
the research and experimental work had to 
he suspended and the actual work has 
related only to the completion of those 
already on hand. Though therefore much 
restricted in volume, the work and results 
reported continue to he of much scientific 


and practical interest. In the Chemical 
Section the effect of sunlight and ultra- 
violet light on nitrification in soils, both acid 
and alkaline in reaction, was further studied 
and the results show ed no evidence of nitri- 
fication at all. We may perhaps take it 
that this definitely disproves the claims made 
to the contrary by Prof. Dhar. The study 
of acid soils and their amelioration w r as 
continued and as a result the use of a mix- 
ture of calcium and sodium carbonate is 
advised in preference to either of them 
applied singly, the former incidentally being 


Agricultural Research in India 


610 

a less expensive method in practice. Know- 
ing the deleterious action of sodium carbo- 
nates on the physical condition of soils one 
is generally chary of resorting to the use of 
such salts, and we should, for this reason, 
like to see further work on the subject. 
Large scale experiments on green manuring 
with sann hemp have confirmed previous 
observations and show that the crop could 
be grown for a longer period and made use 
of for a double purpose, the tops for green- 
manuring and the stems for fibre-making 
and that this method is quite as good as if 
the whole pd^nts were incorporated in the 
soil for manure. 

In the section on Crops, wheat breeding 
occupies the pride of place the aim being 
chiefly to evolve types resistant to cereal 
rusts ; a separate section was created for 
this work in the year and some promising 
crosses have already been produced and 
selected for further work on breeding. The 
older varieties of Pusa fame have continued 
to be popular and large quantities of seed 
have been supplied, in fact the demand is 
said to have been more than could he met 
by the Institute. Attention is drawn to 
the striking differences in the malting 
quality of one and the same type of barley 
when grown in different tracts, which one 
would think was only in accordance with 
the general belief in the influence of soil 
composition and manuring on 6 quality ’ 
in barley. Work on potato breeding was 
commenced in the year and a number of 
Indian and Foreign varieties including varie- 
ties from Central and South America, were 
studied ; likewise a large number of seed- 
lings were successfully raised and a good 
many crosses also effected. We may look 
forward to important results in the evolving 
of high-yielding and disease-resistant, types, 
a desideratum which has seriously kept back 
the popularisation of this valuable food 
crop. 

The Sugarcane Station, Coimbatore, 
maintained its high level of research both 
of practical value and scientific interest. 
The station was able to release for trial 
during the year a few types of canes com- 
bining earliness with good tonnage. The 
sorghum sugarcane hybrids have been, it is 
reported, found disappointing as regards 
earliness which was the characteristic about 
which high hopes were entertained. The 
problem is however to be attacked on a 
wider basis, we are told. The breeding of 
thick canes has also been attended with 
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much success ; the new types Co 419 and 
Co 421 have done very well, and on the 
Padagaon Station Co 419 gave a higher 
yield than the famous P.O.J. 2878. A very 
noteworthy result has been the production 
of hud sports by the simple process of bruis- 
ing and damaging the eyebuds of the seed 
setts ; we wonder if the method will succeed 
with a large percentage of buds and again 
likewise with other varieties also, which has 
been achieved in the variety Co 213. Cyto- 
genetic studies which form a new feature 
of the work in the station established the 
genuineness of the sugarcane sorghum 
crosses about which apparently there was 
doubt. The development, of a suitable 
technique in this work occupied particular 
attention in the year. 

In the section on Plant Diseases and Pests 
we may specially draw attention to the 
study of the bionomics of the parasites of 
sugarcane pyrilla, as the result of which the 
periodical removal of the leaf-sheaths of 
affected cane is suggested as a measure of 
some relief. The work on the mosaic of 
sugarcane in the Mycological Section is of 
absorbing interest and will well repay study. 
This baffling disease, is being examined from 
various angles including serological studies. 
The reactions and behaviour of the virus 
under a number of conditions are reported 
and the interesting observation made that 
the infectivity appears to be associated 
with chlorophyll, as filtrates remain active 
only as long as the green colour persists. 
We are led to hope that beforelong much 
light will be thrown on the different aspects 
of this difficult problem. 

It is gratifying to read that the famous 
Pusa herd of dairy cattle has not only main- 
tained its high standard hut. has even excel- 
led past performance, the milk yield average 
having increased from 19*1 lbs. in the last 
year to 21*2 lbs. in the year underreport. 
The herd is now being moved into its origin- 
al home and it. will be interesting to watch 
its reaction to this, its home coming after 
such a long period. 

The chief event, of the year is the transfer 
of the Institute to its new home in Delhi. 
This marks a new epoch in its history and 
we note that all the different sections com- 
mence work in their new sphere with greatly 
added facilities for research. On the thresh- 
old of this new era we offer to this great 
and beneficent institution our best wishes 
for a long career of practical usefulness and 
scientific distinction. A. K. Y. 
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T HE Cape crawfish, Jasus lalandii (Milne - 
Edwards), forms the basis of a very 
extensive industry in the Union of South 
Africa and the publication of the report 
by Cecil von Bonde entitled “ The Be- 
production, Embryology and Metamorpho- 
sis of the Cape Crawfish {Jasus lalandii) 
(Milne -Edwards) Ortmann ” is, therefore, 
of special importance for the scientific 
exploitation of this industry. The present 
report is more or less a continuation of 
the work that the author did in collabora- 
tion with J. M. Marchand on the natural 
history and utilisation of the Cape crawfish 
a couple of years ago. In the present pamph- 
let the life-history of the crawfish from 
the fertilisation of the egg to practically 
the adult stage is described. The impor- 
tance of the knowledge of reproduction 
and development of the animal is empha- 
sised in view of the possibility of its applica- 
tion for artificial breeding. 

After enumerating the secondary sexual 
characters by which the sexes may be 
recognised easily, the author gives a 
detailed description of the female and male 
reproductive organs. The period of maturity 
is estimated at 2-£ years after birth in the 
case of females and 5 years in males. The 
frequency of spawning has not been 
established definitely, but it appears that 
females after the first sexual cycle lay 
their eggs at definite seasons, possibly 
biennially. Two formulae for estimating 
the number of eggs produced are given 
and the number is computed between 
3,000 and 20,000 according to size. The 
process of mating in crawfish is described 
for the first time and the preparations 
that the female makes for egg-laying and 
the actual process of laying the eggs are 
dealt with. Uo very accurate observations 
on fertilisation have been possible, but 
it is believed to be undoubtedly internal. 
The eggs are laid singly and are more or less 
like bunches of grapes. It takes the female 
about three to four hours to lay all her eggs. 

The second part of the report deals with 
embryology. The maturation of the ovum 
is briefly referred to, and segmentation 
is said to start about 10 hours after the 
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eggs are laid. Segmentation is described 
in great detail and the time taken for each 
of the different stages is mentioned. The 
gastrula stage takes about 10 days to appear 
and the stage corresponding to the nauplius 
develops inside the egg in about 35 days 
after fertilisation. The appearance of a 
median eye about 50 days after fertiliza- 
tion and its persistence till after hatching 
is of special interest. About 95 days after 
fertilization the larva hatches out. 

The third part deals with metamor- 
phosis and subsequent growth. The first 
free swimming stage, the <c prenaupliosoma,” 
was observed about 8 hours before the 
“ naupliosoma ”, which had so far been 
considered as the first free swimming stage. 
Both these stages are described in detail. 
The naupliosoma by a direct metamor- 
phosis and ecdysis gives rise to “ phyllo- 
soma ”, about 8 days after hatching. This 
passes through different stages till it is 
about 35 mm. long. By a striking meta- 
morphosis this now changes into a “ pueru- 
lus ” of 22 mm., v T hich in all essentials 
is like a small adult. This grows in size 
and after passing through some more 
stages assumes the characters of a fully 
grown crawfish. The latter part of the 
life-history has still to be worked out in 
detail. The rate of growth is slow and 
a very young specimen kept under observa- 
tion grew only 0 *25 inch in nearly two 
years, but possibly the rate is somew r hat 
accelerated as the age advances. 

The last chapter briefly gives the technique 
employed in studying the eggs and in pre- 
paring photomicrographs. The information 
contained in this section is very useful. 

The report concludes with a short biblio- 
graphy, which includes practically all the 
important references on the subject. 

The paper is illustrated w T ith 12 plates, 
a large number of which are direct photo- 
micrographs. The different parts of the 
animal and the life-history, including the 
various developmental stages, are all very 
clearly illustrated. 

The report under review is based on a 
thorough and painstaking piece of research 
carried out both in the laboratory and 
under natural conditions. It should prove 
of great use to the people interested in 
the crawfish and allied industries as also 
to scientific workers in general. 

B. TS. 0. 
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Hoff, Karl Earnst Adolph Von (1771-1837) 

TT” U. A. VON' HOFF, (Orman diplomat 
and amateur geologist, was l)orn at 
(Jotlia- on >1 ovemher 1, 1771. In his 
►seventeenth year lie entered the University 

rlena. and proceeded after two years to 
Gottingen. In 1791, lie became Secretary 
ot Legation mu lev his own Government of 
Gollui. He was in active diplomatic service 
rbdit through the Napoleanic period and the 
years that immediately followed Hanoi can’s 
fall. 

Urge non Scientific! Work 

Yet amid, all the excitement of the times, 
Von II off was pursuing Ids study of geology 
under the urge lie received for scientific 
pursuit- from the inspiring personality and 
seientilie career of Dr. Johann Friedrich 
Blumenbach, justly known as the founder of 
Anthropology, 'lie explored the forests of 
his native, district of Thuringia in a number 
of geological excursions. He was thoroughly 
familiar with the extant geological literature, 
i le popularised Hutton’s geological theory 
in the Continent and took a leading part 
in freeing geologists from their then popular 
catastrophic school . 

JTrs Writings 

Ills urge, for dessiminating geological 
knowledge was so intense that he founded 
n ISO l his own periodical for the purpose, 
.unier the title Magazin fur die gesammte 
ft 1 hicralogic, Orof/n-oale, etc. Ilis first three 
contributions appeared as the first three 
articles in that Magazin. As many as 46 
papers of his were published during the 
next 35 years, tlie last paper being the one 
entitled Wcben dcs barmnetnaehe JS J ivdlcmcnt 
Von Thnnngcn , which appeared in 1835 in 
volume 12 of Borg him s an rial (m. 

Hus Famous Work 

H is most famous work is the Geschichte dcr 
durrh I •bcHufcnmg nachgeiciexcnen natur- 
lif'hcn Vcrandcrungen dcr Brdobcrfiache 3 V. 
JK22-8 1. This is said to be a work of 
immense originality and free from the 
prejudices of his day. Two more supple- 
mental volumes came out posthumously 
in .IS ] o—l.l, with the si)ecial title Chromic dev 


Krdhcbcn und Vulhanansbr uche . These two 
volumes constitute a valuable and praise- 
worthy piece of work on earthquakes. It 
begins with the year 1606 B.O. and colses 
with the year 1805. For the next fifteen 
years there are no entries. Then follow the 
annual lists till 1832. Von Hoff was the 
first, to issue annual lists of earthquakes 
and the first also to compile a general 
catalogue of earthquakes for the whole 
world. His first ten annual lists were publish- 
ed in the Annalen der physik und ehemie. 
They relate to the years 1821-1830. Those 
for the years 1831 and 1832 were published 
only in his Chronlk. Taking all the twelve 
years together, the number of earthquakes 
per annum ranges from 17 to 95. The 
total number of earthquakes chronicled by 
Von Hoff is 2,225. 

Von Hod* died at his native place, Gotha, 
on May 24, 1837. 


Hicks, Henry (1837-1899) 

UENBY HICKS, Doctor by profession 
and St-ratigraphist by fame, was born 
on 26 May 1837, at St. David’s, Pembroke- 
shire. His father was a surgeon. His early 
education was at the local Cathedral Chapter 
School., He studied medicine at Guy’s 
Hospital and became a member of the Poyal 
College of Surgeons in 1862. He then 
returned to practice at his native town. In 
1871, he went to practice at Hendon in 
Middlesex. In 1878 he specialised in mental 
diseases and got the M.D. degree of St. 
Andrews. This helped him to become the 
head of a lunatic asylum for ladies located 
at Hendon Grove. This new appointment, 
which he kept till his death, freed him from 
the interruptions of ordinary practice. 

Diversion to Stratigraphy 

The diversion to stratigraphy, to which 
he owes his prominent position in the world 
of science, was due to the influence and help 
of his friend, John William Salter, Palaeonto- 
logist. to the Geological Survey. In 1863, the 
first year of his practice at St. David’s, 
Hicks’ attention was attracted to geology by 
Salter’s discovery, for the first time in Great 
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Britain, of the remains of the large Trilobite 
Paradoxides in the £ * Lower Lingula Flags 35 
of St. David's. Dr. Hicks’ curiosity was 
roused. He commenced to search for fossils 
among the old rocks around him. As he 
himself has said, the enthusiasm with which 
every new find was welcomed by Salter, 

to whom they were first sent, was in itself a 
sufficient stimulus for any exertions required.” 
Salter secured for him a grant-in-aid from 
the British Association. In the 1864 meeting 
at Berth, Salter reported that the energetic 
work of Hicks has already brought to 
light more than thirty species of fossils”. 
These discoveries “ made a large addition to 
the Primordial fauna”. 

His Contributions 

ITicks pursued his work with unflagging 
devotion. He pushed his enquiries into 
the very oldest pre-cambrian rocks, both 
in Wales and Scotland. He also gave 
attention to the strata immediately preceding 
the present order of things and pursued 
with equal ardour, the evidences of glacia- 
tion in South Wales and Middlesex, the 
records of old bone-caves and the remains of 
mammoth in the Thames Valley. No man 
had a keener eye for fossils. To his eyes, 
rocks which had for long beeen deemed 
unfossiliferous disclosed evidences of past 
life. In 1890, Hicks turned his attention 
to North Devon and he was the first to dis- 
cover a rich fauna in the Morte slates of that 


region, which were considered to be entirely 
unfossiliferous. 

His Writings 

He published 82 papers in his life-time. 
The first paper entitled On the lower lingula 
flags of St. Davids appeared in V. 5 of the 
Proceedings of the Geological Society in 
1864. The last formal paper was on The 
age of the Morte Slate fossils. It appeared 
in V. 4 of the Geological magazine in 1897. 

His Honours 

Hicks was greatly respected for his 
enthusiasm for his hobby. He himself used 
to say that in his busy professional life, he 
found geology a “ means of recreation and of 
much intellectual enjoyment He took 
a prominent part in scientific organisations. 
He was President of the Geologists’ Associa- 
tion from 1883 to 1885 and of the Geological 
Society from 1896 to 1898. The Geological 
Society awarded him the Bigsby Medal in 
1883. The Boyal Society of London elected 
him one of its Fellows in 1885. He was 
a Honorary Member of several foreign 
learned bodies. He was often involved in 
controversy, but lie enjoyed an intellectual 
battle, the stress of which never ruffled the 
course of friendship for more than a moment. 

An attack of rheumatic gout affected his 
heart and proved fatal on November 18, 
1899. 


ASTRONOMICAL NOTES. 


1. Total Solar Eclipse. — There will be 
a total eclipse of the sun on June Stli, 1937, 
bnt the phenomenon will he completely 
invisible in India. The path of totality 
commences about 1,500 miles to the north- 
east of Australia and crossing the Pacific 
Ocean, ends at sunset in Peru on the west 
coast of South America. The duration of 
totality will he 7 m . 4L in the middle of 
the path. It is announced that an American 
expedition is proceeding to one of the islands 
in the South Pacific for observing the 
eclipse. 

2. Planets during June 1937. — Venus 
will be a morning star throughout the month 
and will attain greatest elongation from the 


Sun (46° W.) on June 27. Mars is favour- 
ably situated for observation during the 
greater part of the night ; its angular dia- 
meter will be 18" and the stellar magnitude 
—1 -5 nearly equalling Sirius in brightness. 
The planet will be stationary on June 28. 
Jupiter and Saturn will also be interesting 
objects and can be well observed late in the 
night ; the former rises at about 9 p.m. in 
the middle of the month and the latter 
about midnight reaching the meridian early 
in the morning. 

3. The Milky Way. — Many of the rich 
fields of the galaxy will be in a favourable 
position for observation, about midnight in 
the month of June. The star clouds in 
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Sagittarius and the dark patches and lanes 
in the region of Opliiuchus form interesting 
objects for study. The globular cluster 
Messier 13 in the constellation Hercules is 
just visible to naked eye and can be observ- 
ed with advantage even with instruments 
of moderate power. 

4. Comet Notes. — Information has been 
received of the discovery on February 27 of 
a comet by A. Wilk at Cracow (Poland) 
and independently on the same day by 
L. C. Peltier in America. The comet was 
at the time near maximum brightness and 
has since been fading rapidly. Comet 1937 b 
(Whipple) has been well observed and its 
brightness is slowly increasing ; it should be 
visible by instruments of small aperture. 


[ Current 
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On the 9th May, it was a fairly easy object 
of magnitude between 8 and 9 in the con- 
stellation Ursa Major. 

5. A White Dwarf Star. — In Pulkowa 
Observatory Circular No. 19 A. N. Deutsch 
draws attention to the peculiarities of the 
Star B.D. + 59° -2723. Its position is 
given by R.A. 23 7/ 22. o m , Declination 

60° 50' N. and its spectral type is F2. It 
has a proper motion of about half a second 
of arc annually, and a parallax of 0-019 is 
given in Schlesinger’s new Catalogue. The 
absolute magnitude computed from these 
values is + 7, the luminosity thus being 
about 1/7 that of the sun. 

T.P.B. 


Indian Science Abstracts. 


T HE National Institute of Sciences of 
India, Calcutta, resolved to issue a 
publication under the title Ct Indian 
Science Abstracts ” with the sub-title 
ce being an annotated bibliography of Science 
in India ”. The first part of the publica- 
tion appeared in July 1936, and the general 
editor realising the impossibility of making 
such a publication complete without the 
active co-operation of all scientific workers 
in the country, requested them to look 
through it and see whether all their scienti- 
fic publications issued during the year 1935 
had been included in it (see Curr. Sei., 1936, 
5, 16). The second part which has just 
been issued is complimentary to the earlier 
part, and the two together constitute a 
complete record of all the publications 
issued during 1935 in India, as also of 
papers published abroad on work done in 
India or based on Indian material. 

The matter is arranged under nine 
sections: — I. General, II. Mathematics 


(including Mathematics, Astronomy and 
Geodesy), III. Physics (including Physics 
and Meteorology), IV. Chemistry (in- 
cluding Pure and Applied Chemistry), 
VI. Geology (including Geology, Palaeon- 
tology, Mineralogy and Geography), VII. 
Botany (including Pure and Applied Botany, 
Forestry and Agronomy), VIII. Zoology 
(including Pure and Applied Zoology, Veteri- 
nary Zoology and Anthropology including 
Technology), IX. Physiology (including 
Animal Physiology, Veterinary Pathology 
and Bacteriology and Medical subjects). 
The publication represents an ably edited 
document of nearly 200 pages. All those 
interested in the scientific progress of the 
country will be greatly indebted to the 
general editor for his painstaking efforts in 
bringing out a volume which will portray to 
the world of international science the con- 
tributions made by the scientific workers 
in India. 
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Synthesis of Aneurin (Vitamin B a ). — Todd 

and Bergel have recently described (J. C. S., 
1937, 364) a synthesis of aneurin; details of 
previous reported syntheses (cf. Williams and 
Cline, J. Amer. Chem. Soc ., 1936, 58, 1504 ; 

Grewe, Z. physiol. Chem ., 1936, 242, 89) have 
not yet been published. The new synthesis 
depends on the condensation of 4-amino-5- 
thioformamidomethyl-2-methylpyrimidine ( I ) 
with methyl a-chloro-A-acetoxypropyl ketone 
(II). Various alternative routes to (I) are des- 
cribed of which the most reliable is the following. 
Ethyl ethoxymethylene-malonate (III) con- 
densed readily with acetamidine in presence of 
sodium ethoxide to give ethyl 4-hydroxy-2- 
methylpyrimidine-5-carboxylate (IV) which after 
successive chlorination with phosphorvl chloride 
and heating with alcoholic ammonia under 
pressure yielded ethyl 4-amino-2-methylpyrimi- 
dine-5-carboxylate (V). After conversion of (V) 
into the corresponding amide with concentrated 
aqueous ammonia, the product was dehydrated 
to give the nitrile 4-amino-5-cyano-2-methyl- 
pyrimidine (VI) which on catalytic hydroge- 
nation yielded 4-amino-5-aminomethyl-2-methyl- 
pyrimidine (VII) isolated as the hydrochloride. 
From (VII), (I) was readily obtained on treat- 
ment with aqueous potassium dithioformate. 
(I) and (II) gave aneurin on heating together 
at 115-120° for a few minutes. 
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The Search for Element 87. — The first 
search for element 87 was made by K. T. Bain- 
bridge in 1929. Studying the likely sources 
by the positive ray method, he failed to detect 
in them the presence of the element. F. Allison 
and E. J. Murphy (1930) applying their magneto- 
optic method reported the discovery of the 
element in lepidolite and pollucite. Their 
method however is open to question. In 1931, 
J. Papish and E. Wainer announced their finding 
of several of the X-ray lines of element S7, using 
a concentrate derived* from samarskite. Hulubei 
(1936) examined a pollucite extract by means 
of the X-ray spectrograph and obtained two 
lines which he considered as the Lai >2 doublet 
of element 87. 

F. R. Hirsh Jr. (Phys. Rev ., 1937, 51, 584) 
has repeated the experiments of Papish and 
Wainer and has been able to reproduce the 
lines. He has shown, however, that the lines 
are not due to element 87 but are caused by 
the photographic registration of the surface 
defects of the calcite crystal employed. (It is 
of interest to note that the calcite crystal used 
by Hirsh is the same as was used by Papish and 
Wainer). On oscillating the crystal to elimi- 
nate the defect, the lines disappear completely. 
Hirsh has further examined the results of 
Hulubei and has shown that it is more plausible 
to interpret the lines obtained by the latter 
as the Ly6 3 and Lp x lines of mercury (with which 
his X-ray tube target was contaminated) . In 
view of these considerations Hirsh concludes 
that the search for element 87 is still open. 

K. S. G. D. 


Atomic Weight of Oxygen. — Smith and 
Matheson have reported (J. Res. National Bureau 
of Standards , 1936, 17, 625-628) the results 

of their work on the difference in atomic weights 
of oxygen from air and from water. Accurate 
determinations of the density of water were made 
by using the twin quartz pycnometer, employing 
specimens of water prepared by the union of atmos- 
pheric oxygen and of oxygen derived from water 
respectively, with specimens of hydrogen which 
had been brought to uniform isotopic composi- 
tion by the usual process employing ammonia. 
Samples of water so prepared differed only in 
respect of the isotopic composition of the oxygen 
present in them. The observed mean difference 
in density was 8*6 p.p.m., the water derived 
from atmospheric oxygen being the heavier. 
This difference in density corresponds to a 
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difference in atomic weight of 0*00011 between 
atmospheric oxygen and oxygen present in 
water. 

K. K. K. 


Silica in Portland Cement. — A rapid method 
for the determination of silica in Portland 
Cement has been described (Edwin E. Macz- 
kowske, J. Res. National Bureau of Standards , 
1986, 16, 549—553). The method consists in 

mixing the sample of cemert with roughly an 
equal quantity of ammonium chloride, digesting 
the mixture with hydrochloric acid for about 
half an hour and filtering off the silica as usual. 
This shortened procedure avoids the tedious 
double evaporation customary in silica deter- 
minations. The results obtained by this pro- 
cedure have been compared with those obtained 
by the standard method and have been found 
to be reliable. 

K. R. K. 


The French Sugar Scale.— The French Sachari- 
meter Scale yields values for sucrose content 
which differ by about 0*1 per cent, from the 
values obtained with the International Scale 
(Frederick Bates and Francis P. Phelps, J. Res. 
National Bureau of Standards , 1936, 17, 347- 
353). This is due to the incorrectness of the 
normal weight of sugar prescribed by the French 
Technologists. This paper points out that 
correct calculation of the data obtained by 
French investigators leads to a figure for normal 
weight which is identical with the International 
Standard, namely, 16*209 g. It is, therefore, 
recommended that the French Sugar Scale 
should be rectified by discarding the present 
normal weight of 16*29g. and employing instead 
the International value, viz., 16*269 g. 

K. R. K. 


Biological Digestion of Garbage with Sew- 
ige Sludge. — The underground sewerage system 
of removal of household wastes developed so far 


and the methods of purification adopted thereto 
have concerned themselves mainly with fluid 
wastes. Quite recently, however, attempts have 
been made, principally in America, to grind up 
the solid wastes, e.g., waste-food (garbage) by 
electric motors and to convey them through the 
sink and plumbing into the sewers. This im- 
provement, if adopted on the large scale, would 
ensure a more complete removal of waste material 
and at the same time serve to enrich the sewage 
with substances of high manurial value. The 
slow progress, however, which such an extension 
of the sewage method to the disposal of garbage 
has made so far, would draw attention to certain 
difficulties that lie in the way of its adoption, 
from the engineering as well as chemical points 
of view, e.g ., questions involving the capacity 
and ability of plumbing systems and sewers to 
convey ground garbage suspended in water, the 
nature of the increased load placed upon sewage 
treatment plants, the factors controlling the 
digestion of garbage with sewage, the optimum 
dosage of garbage which could be successfully 
manipulated, etc. 

In an interesting pamphlet issued by the 
University of Illinois (Bulletin No. 24, Nov. 20, 
1936), Dr. Babbitt and co-workers have subjected 
the chemical factors underlying the biological 
digestion of garbage with sewage, to a critical 
examination, conducting their experiments on a 
semi large scale. They find that garbage could 
be satisfactorily digested with sewage sludge, 
provided that it is finely ground and intimately 
mixed with the sludge and the percentage 
of sewage solids is kept above 20% (prefer- 
ably about 40%) of the total volatile 
solids. The digestion could be carried out in 
Imhoff tanks, provided the rate of feeding did 
not exceed 14 tons of wet garbage per million 
gallons of sewage. Temperature controlled 
digestors could be operated successfully a,t a 
loading equipment of about 3 c.ft. of digester 
capacity per capita , based on a retention period 
of 30 days. The rate of gas production was 
markedly increased by the addition of lime (but 
not of caustic soda or soda ash), the peak being 
reached at 3 c.ft. of gas per clay per c.ft. of tank 
capacity. 

0. N. A. 


Disperse Systems in Gases : Dust, Smoke and Fog. 


HP HE study of disperse systems in gases is of 
± great interest from the theoretical and 
technical standpoints and has received consider- 
able attention from chemists and physicists. The 
discussion organised by the Faraday Society in 
April 1936 has considerably helped workers in 
this field by placing before them the present 
position of the several aspects of the subject. 

General Properties of Aerosols. 

In the introductory paper Whytlaw-Gray 
(p. 1042)* has briefly dealt with the general 

* References are to the pages in the Monograph 
(Trans. Faraday Soc., 1936, 1042-1297). 


properties of disperse systems in gases, pointing- 
out the scope of the subject under discussion. 

The Formation of Aerosols. 

The work of Stumpf and Jander (p. 1048) 
dealing with several methods of preparing finely 
divided and approximately unidisperse smokes 
in reproducible ways is of special importance for 
the systematic investigation of the dispersoids. 
Cawood and Whytlaw-Gray (p. 1059) have 

studied the effect of pressure on the photochemi- 
cal production of ferric oxide aerosols. Their 
experimental results lead to the conclusion that 
the condensation nuclei are larger at lower pres- 
sures than when pressures are high, though as 
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Goodeve (p. 1066) has pointed out from theoreti- 
cal considerations that at all pressures, the 
primary particle should be the ferric oxide mole- 
cule itself. Regarding the formation of mineral 
dusts met with in industry, the work of Green 
(p. 1091) is of interest : he has examined such 
dusts with regard to their size distribution. It 
is shown that most of the particles are 0 >2 (jL to 
2fi in diameter. He has suggested that dusts 
are formed by the release of fine particles from 
the freshly formed surface and is closely connect- 
ed with secondary structure in crystals. Philip 
(p. 1182) has considered the mechanism of form- 
ation of the aerosol that obtains when air charged 
with hydrochloric acid gas is passed through 
a solution of sodium hydroxide containing traces 
of ammonium hydroxide. 

Stability and Coagulation of Aerosols. 

Whytlaw-Gray has pointed out in the intro- 
ductory paper that there is no evidence to show 
that stabilisation of a erosols can be brought about 
by protective colloids ; R. S. Bradley’s (p. 1088) 
theoretical considerations support this view. Any 
influence of the foreign substance on the formation 
of a fog should be interpreted on the basis of the 
effect that may be produced by the added sub- 
stance on the size and form of the primary 
crystals (Fuchs, p. 1055). Fuchs lias pointed 
out that stabilisation of a unipolarly charged 
cloud cannot be obtained by charging the walls 
of the containing vessel. If all the walls are 
charged to the same potential there will be no 
field inside. If however the potential varies 
along the walls of the vessel, the cloud moves 
across and settles at some portions of the walls. 
Smoluchowski’s theory for rapid coagulation 
should therefore be applicable for aerosols. 
Harper’s paper <p. 1139) on the theory of coagu- 
lation and the discussion thereon have definitely 
shown, that there is no doubt regarding the correct- 
ness of the coagulation coefficient as calculated 
on the basis of Smoluchowski’s ... theory. The 
disagreement with experiment observed by 
Cawood and Whytlaw-Gray (p. 1059) at lower 
pressures is ascribed to the heterogeneity of smoke 
and the departure of the shape of the particles 
from sphericity. The unusual stability of sul- 
phuric acid mist obtained when sulphur trioxide 
reacts with water is shown by Dooli and Goodeve 
to be due to the formation of sulphuric acid 
droplets and not S 2 O r , as assumed by Sackur. 
Sulphur trioxide readily combines with water 
vapour and the droplets thus formed are big 
and exhibit but feeble Brownian movement. 
Collision with the liquid is therefore inappre- 
ciable and the droplets are quite stable. Remi 
shows that the absorption of sulphuric acid mist 
is mainly due to the turbulence of the air carry- 
ing the mist. 

The course of coagulation under the action of 
sonic and ultrasonic waves has been followed up 
by photo-mic.rographic and kinematographic 
methods by Brandt and Hiedemann (p. 1101). 
There are two principal phases of the process as 
revealed by photo-micrographs taken at short 
intervals after the sonic waves are set up. In 
the first, the particles oscillate under the influ- 
ence of the waves, take part in general circula- 


tion between node and antinode, and increase in 
size in the sound field by collision. In the 
second phase, the particles are so much enlarged 
that they no longer oscillate, but describe irregu- 
lar tracks. The rate of growth of particles is 
studied by sedimentation velocity and nephelo- 
metric methods and is found to increase with 
sound intensity and time. Flowing aerosols of 
ammonium chloride and tobacco smoke were 
found to be effectively coagulated and precipi- 
tated by an air-jet generator of sound waves. 
Experiments with ultrasonic waves, however, are 
found to give different results. All particles do 
not oscillate and under certain conditions the 
particles rotate round one another without collid- 
ing and thus there is no coagulation. The theo- 
retical aspect of coagulation under the influence 
of supersonic waves has been studied by Andrade 
(p. 1111) with certain simplifying assumptions. 
Andrade’s theoretical considerations have been 
experimentally supported by Parker (p. 1115), 
who has worked with magnesium oxide smoke at 
a frequency of 220 k.c. a second. Grant has 
pointed out (p. 1120) the possibility of large- 
scale application of supersonics as a preliminary 
to electrical precipitation for removing smoke 
and dust particles from gases. 

Particulate Volume in Aerosols. 

Whytlaw-Gray, Cawood and Patterson (p. 1055) 
have described a sedimentation method for count- 
ing the number of particles present per .unit 
volume in a smoke. Hill (p. 1125) has investi- 
gated the use of a photoelectric density meter 
to measure the optical density of smoke stains 
obtained by drawing a known volume of aerosols 
through a restricted area of filter paper. The 
concentration of smoke has been estimated to 
an accuracy of five per cent. The method has 
been employed in the measurement of atmo- 
spheric pollution. 

Mass and Size of Particles in Aerosols. 

Patterson and Cawood (p. 1081) have described 
the photometric and the graticule methods for 
determining the size distribution in smokes. 
These methods are applicable to a smoke having 
particles larger than 0 • 1 fjt, in diameter. The 
mass and size of atmosphere nuclei have been 
determined by Nolan and Guerrini (p. 1175) by 
measuring the sedimentation velocity and the 
diffusion coefficient. 

Rate of Charging of Particles by Ionic 
Current. 

Fuchs, Petrjanoff and Rotzeig (p. 1131) have 
described a method for the determination of 
the rate of charging of floating particles by an 
ionic current. It consists in passing a narrow 
cloud- jet parallel to the axis of a cylindrical 
electric precipitator and measuring the charges 
acquired by the particles. The flowing particles 
are sucked into an ultramicroscopic cell for the 
measurement of the mass and the charge of the 
particles by the photographic oscillation method 
which has " been developed on the basis of an 
ingenious idea of Wells and Gerke.* The particles 


* J. Am. Client. Sac ., 1919 , 41 , 312 , 
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are allowed to fall under the force of gravity 
and at the same time are compelled by an alter- 
nating electric field to oscillate in a horizontal 
direction. Photographing the zig-zag paths 
of the particles, the size is determined from 
the rate of fall and the charge from the hori- 
zontal velocity. Experiments were made with 
oil droplets of 0*5 /x to 3/x in radius. There was 
good agreement with theory when the effects 
due to mirror forces and diffusion of ions were 
neglected. 

Electrostatic and Thermal Precipitation 
op Aerosols. 

Mierdel and Secliger (p. 1284) have discussed 
the general principles involved in electric preci- 
pitation. Meek and hunt (p. 1273) have exa- 
mined the conditions observed in electrostatic 
precipitation in view of Prinz’s theory. Cawood 
(p. 1068) as well as H. W. Watson (p. 1073) have 
discussed the factors contributing towards for- 
mation of dust-free space around hot bodies. 
The latter has discussed the theory of his dust 
sampling apparatus (which is based on the 
principle of thermal precipitation). 

Dispersoids in Country and Town Air. 

Dobson '(P* 1149) has dealt with the nature 
and the formation of fogs. Fogs are caused 
in a humid atmosphere by the condensation of 
water vapour on hygroscopic nuclei. Near 
industrial towns, the nuclei consists mainly of 
sulphuric acid droplets. In the country' air 
(particularly near the sea-coast) sea salt particles 
function as nuclei. The size of the fog droplets 
depends upon the humidity of the atmosphere 
and the surface tension and osmotic pressure 
of the liquid constituting the droplet. The 
size of the droplets-— rather than their number — 
determines the haziness of a fog. The red 
appearance of the sun through a town fog is 
due to the presence of a large number of minute 
dust particles in the atmosphere and not to the 
droplets which are much larger in size (being a 
few microns in radius). Kohler (p. 1152) finds 
the chlorine content of fog droplets to be of the 
same order as that of rain drops. Arguing on 
the assumption that the chlorine salts are the 
nuclei, he concludes that rain drops are not 
formed by the direct condensation of water 
vapour on the fog droplets. The nature of the 
dispersoids usually present in country and town 
air has been discussed by Cost-e (p. 1162). Town 
air mainly contains tar, coke, sulphur dioxide, 
ammonia, nitrous fumes, etc., all obtained from 
flue gases. Pollution depends upon the locality 
as well ; thus iron oxide is generally found near 
railway stations. The organic suspensions con- 


sist of hairs, moulds and bacteria. Coste and 
Courtier (p. 1198) have investigated the sul- 
phuric acid content of London air. The cause 
of several deaths and respiratory troubles brought 
about by the persistence of a fog for five days 
in the Meuse valley (Belgium) in December 1930, 
has been traced by Firket (p. 1192) to the sulphur 
dioxide present in the fog. Whipple (p. 1203) 
has shown by the examination of the data obtained 
at the Kew Observatory, that the electrical 
resistance of the atmosphere increases throughout 
the hours when pollution is occurring. This is 
ascribed to the capture of the positive ions by 
dust particles. Owens (p. 1234) in his paper on 
“ Twenty-five years’ progress in smoke abate- 
ment ” has discussed the work carried out by the 
“ Advisory Committee on Atmospheric Pollu- 
tion ” and has briefly indicated the broad con- 
clusions obtained from statistics gathered at 
different stations. 

Natural Dissipation of Aerosols and Their 
Practical Removal. 

Bosanquet and Pearson (p. 1249) have carried 
further their mathematical analysis of pheno- 
mena involved in eddy diffusion in the spread of 
smoke and gas from chimneys. Meldau (p. 1270) 
has shown how fog and dust may first concen- 
trate at unexpected places, sometimes quite 
remote from their place of origin and how it 
cannot be explained merely on the basis of wind 
direction. Goodeve (p. 1218) has described a 
centrifugal type of mist remover. Lessing 
(p. 1223) has dealt with the various factors 
that cause dust in atmosphere and has discussed 
the relative merits of the several methods of 
purification. Nonhebel (p. 1291) has described 
a commercial plant for the removal of smoke 
and oxides of sulphur from flue gases. The 
dissipation of fog by electrical, mechanical, 
thermal and chemical methods lias been studied 
by Brunt (p. 1264). The thermal method 
seems to have many limitations. The chemical 
method, however, is more promising. It consists 
in destroying the equilibrium between the fog 
particles and the medium by the introduction 
of a hygroscopic substance like calcium chloride 
and the consequent evaporation of the fog parti- 
cles. 

The above review of the subject matter con- 
tained in the monograph — brief as it is — is suffi- 
cient to show the diversity of the points of view 
from which the study of dispersoids in gases has 
been approached. The monograph would no 
doubt be read with great advantage by all those 
who are interested in the subject. 

B. Sanjiva Rao. 
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A Currency for India. 

By Maurice Frydman. 

[Engineer Superintendent , Government Electric Eaclory , Bangalore.) 


IN the beginning, articles of human need were 
simply bartered and the rate of exchange 
depended on the relation between demand and 
supply. With development of the agricultural 
life and trade the necessity of standards of value 
arose, and it is remarkable, that the first standards 
were based on articles of immediate necessity : 
grain, cattle, cloth. Further development of 
trade created a need for an easily portable standard 
and first metal in general and finally gold, was 
adopted. Adoption of a gold standard used 
at that time for jewellery and vessels only, 
coincides with a very high degree of general 
prosperity, when the demand for articles of first 
need was satisfied to a great extent, and when 
trade was catering to big towns and courts. 
Political development introduced State treasuries 
and a problem of replenishing them — large 
payments had to be made and this led to stand- 
ardised metal pieces, called coins. Kings, usually 
badly in need of means of payment, manipulated 
with the coins, and their value decreased steadily, 
or in other words, prices were going up. Develop- 
ment of banking introduced paper values, which 
later developed into paper money by the same 
process of State manipulations. Ultimately 
paper money has replaced gold coins everywhere 
and gold has become now an article of trade, 
like any other, while currency and prices are 
ruled mainly by legislation. 

The tradition of basing the value of paper 
money on the amount of gold the State will pay 
on demand is becoming more and more obsolete . 
There are very few States that will freely give 
gold to their citizens in exchange of paper notes. 
In international relations payment in gold is 
still current, but the general tendency towards 
balancing the imports and exports whenever 
possible "by means of commercial treaties or 
currency depreciation has for its main purpose 
the elimination of gold from international re- 
lations. 

The fallacy of gold as standard of value can 
be well shown if we take an extreme example. 

A country called Eldorado is lined with gold 
bricks, but is, apart from this, completely barren. 
Its inhabitants will pay with gold for war material 
to protect themselves and other goods to maintain 
themselves. The gold received in payment by 
the countries producing goods will be stored up 
in bank vaults and paper money issued to finance 
industry and agriculture to produce more goods 
demanded by our Eldorado. Provided the supply 
of gold bricks is big enough, the Eldorado State 
will flourish without producing anything, while 
other States will slave for it. The accumula- 
tion of war material may even lead to a political 
supremacy of Eldorado and all because other 
States have a fancy for hoarding up gold in their 
treasuries. 

This may be an indirect test, but direct tests 
also show the unsuitability of gold as standard of 
value. The history of the last few hundred 
years of the West is a history of mankind suffering 
from gold poisoning. The production of gold 
does not go parallel to the development of the 


means of production and this leads to deep 
anomalies in the w T orld trade and to periodical 
depressions. To consider them as natural would 
be to consider periodica] attacks of malarial 
fever natural. They are signs of disease, of 
lack of balance between production and consump- 
tion, in short, of an unsound currency system. 

The gold standard is also not moral in the 
sense of interfering w T ith the self-evident right 
of every individual to self-expression ”. The 
shifting of the centre of gravity on a substance 
which is not an article of immediate and universal 
need has dislocated the attitude to life . of the 
average man. Possession, and not service has 
become the goal. Everybody wants to have 
something, and not to be something and to do 
something. The harm, such mental distortion 
of outlook is doing to the individual and society 
cannot be over-estimated. Imagine the cells 
of your body obsessed with the idea of getting 
fat ; some tissues, capable of collecting fat will 
become monstrously obese, while others, the 
brain and the nervous system first amongst 
them, will suffer acute emaciation. The bankers 
of the system, the heart and the liver •will accu- 
mulate fat and w r ill work lazily, which will lead 
to still bigger deposits of fat in some of the tissues. 

To say that the same happens in our present- 
day society will not be an exaggeration. 

To improve matters a change of attitude 
towards money is necessary. Gold is a- static 
standard, it encourages possession, and not 
production and consumption. 

Enormous amounts of human effort are spent 
on digging out the gold from one pit, called “mine” 
for putting it into another pit, called “ bank”. 
Since gold does not satisfy human needs, it 
stands to reason that the labour is a complete 
waste. As a matter of fact paper currency 
could be issued on the basis of the gold content 
of the soil of the country with the same effect. 

The very chemical stability of gold, praised 
by its partisans is rather a drawback. A depreciat- 
ing currency would be infinitely better for the 
general welfare. But a depreciating currency 
alone would not be sufficient. 

We do not maintain that currency reform alone 
will heal ail wounds. It is not possible. Currency 
is only a tool, a technical detail of social organ- 
isation ; but the right choice of a tool may have 
a far-reaching influence. Give mankind a stan- 
dard of value that favours accumulation— it 
will accumulate. Give it another standard, 
that will encourage production and consumption — 
it will produce and consume with the same en- 
thusiasm. 

In our search for the most suitable form of 
currency for India we shall take the country 
as it is, and not as we would like it to be. 

The main problem of India is the problem of 
a most appalling poverty, probably even worse 
than in China. One-fifth of humanity is living on 
or below the mere level of subsistence. The 
average income of an Indian is 7ps. per day. 

Poverty cannot be abolished by State or 
private charity, however generous and extensive.' 
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One may be fed on doles, “ Winter] lilfe ”, “ Soupes 
populates ” or “ National relief funds ” and yet 
remain in the same state of wretchedness. All 
the unemployment schemes, etc., are nothing but 
production of beggars on a mass scale. Workmen 
dislike intensely these schemes ; unearned bread 
is tasteless for them. They postpone physical 
starvation, but mental and moral starvation 
remain the same. Vast millions are reduced 
in their human dignity and their capacity for 
work is wasted. 

In India no unemployment or poverty-relief 
is yet organised. It is natural because poverty 
and unemployment are too general. Contrary 
to other countries, total employment is the 
privilege of a minority here. The vast majority of 
the population is partially or totally unemployed. 
All the resources of the employed part of the 
population will not be sufficient to finance even 
the most modest unemployment scheme. 

Complete abolition of poverty involves a 
thorough economic reconstmction of which a 
currency reform is a single aspect only. 

Whether it will take in India the shape of 
a State socialism, or of a God socialism, it is not 
for us to venture an opinion. 

Thus, the system of currency we are in search 
for, should be designed so that its working auto- 
matically tends to diminish poverty, in other 
words: (1) It will favour production; (2) It 
will facilitate proper distribution ; and (3) It 
will encourage consumption. Apart from this 
the proposed currency should be easily under- 
stood and accepted by the poverty-stricken man 
himself, i.e., it cannot be an abstract currency, 
based on price indexes or other statistical averages. 

In looking through the list of human needs we 
find that the first is food. Its importance is 
out of proportion to any other. In moments 
of distress the satisfaction of all other needs 
will be sacrificed for the sake of food and family 
affection only proves sometimes equally strong. 
Food being the first necessity it is also the biggest 
single item of man’s production. More effort 
is spent on the production of food than on every- 
thing else taken together. Food is also the item 
in which insufficiency of production, distribution 
and consumption is most intolerable. It makes 
the availability of all other necessities of life 
worthless. 

Let us imagine that by some magic, India 
is deprived of all amenities of civilisation but 
given an abundance of pure and healthy food. 
A nation of well-built nudists, walking briskly 
from Rameshwaram to Badrinath for a stroll, 
begetting sturdy little boys and girls in a happy 
promiscuity, worshipping, if at all, Sri Annapurna 
only and friendly to each other because there would 
be absolutely no reason for being otherwise, may 
look grotesque to our worry-eaten minds, but 
whoever loves man for his own sake will not deny 
that it would be an acceptable proposition. 

Food being the first and by far the most impor- 
tant need of man, which, when required, will be 
willingly exchanged against anything else, the 
following idea occurs immediately. 

Why should not the most common and urgent 
necessity be made a standard of value ? Will it 
work better ? Will it fulfil the requirements of 
India P Will currency based on a food standard 


be the “ morally sound currency ” system for 
India ? 

The first thing to note is that a food currency 
is not a new idea. It exists and works on a small 
scale in all purely agricultural communities. It 
still exists in the Indian village economy. It is 
in harmony with Indian traditions. It is in the 
very blood of the villager, and the villager is 
India. 

In ancient times gold coins were stored by 
tradesmen, kings and temples ; the villager 
knew paddy only. Till very late even taxes 
were paid in grain and the only contribution to 
be paid in gold and silver were the homages 
offered to the ladies of the household. 

The introduction in India of a foreign economic 
and industrial system has destroyed the village 
economy and ruined the very foundation of the 
country’s prosperity. Everything had to be 
paid with money, with rupees , annas , pies and 
money has become a nightmare. Its value in 
terms of grain was changing constantly. Signi- 
ficant is the fact that the villager says : “ so 
many measures of rice for a rupee ” and not “ so 
many rupees for a measure of rice ”. It is because 
he had to purchase rupees, and never rice. lie 
had to purchase rupees for payment of taxes, 
debts, implements, cloth, etc. Yet, in his mind, 
grain remained the standard of value and not 
money, which he had to get to pay off all his 
harassers till the next season. 

Let us now’ make clear, what exactly we mean 
by the term food currency ” ; with its introduc- 
tion, what would be its influence on the agricul- 
tural and industrial life of the country, in what 
way will it affect production, distribution and 
consumption and how will it influence Indian 
trade relations with other countries. 

By “ food currency ” we understand a system 
of currency in which a staple food product of the 
country is taken as a standard of value. In 
India it will be a chosen variety of paddy and 
wheat. A certain quantity of paddy and an 
equivalent from the nutritive point of view, 
quantity of wdieat will be chosen and called a 
rupee. To distinguish it from the old rupee 
the new rupee may be named food-rupee. For 
purposes of convenience the food-rupee standard 
may be so chosen, as to represent the value of 
a rupee in terms of grain at a rate most suitable 
from all points of view. 

Legislation will have to be passed : (1) to 
convert all gold obligations : (2) to control, the 
import and export of currency grains ; (3) to 
open State granaries, (4) to fix once for ever, 
the quantity of currency grain in a food-rupee , 
(5) to fix the seigniorage levied by the State when 
exchanging currency grain for currency notes. 

The seigniorage is necessary to avoid the Govern- 
ment to become a merchant in grain. It may be 
one to two annas in the rupee, which will allow 
a margin of profit to all big and small grain 
merchants that will continue their trade within 
the limits of seigniorage, similar to the gold 
brokers of to-day. 

The State granaries do not need to be many 
nor very big, if free railway transport of State 
grain is introduced, every station master may 
be authorised to issue food currency notes against 
currency grains and send the bags of grain to the 
State granaries. 
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Private hoarding of food currency notes will 
be prevented by proper legislation devaluing 
old currency notes, unless deposited in savings 
banks. 

An additional legislation of immense impor- 
tance, although not directly connected with the 
currency reform would be the transfer of a part 
of land revenue to a Crop Insurance Fund, out 
of which compensations for total or partial crop 
failures will be paid. 

Let us now visualise the change as clearly as 
we can. We shall assume that the reform is 
already about 3 years old, and the storm of 
protests, declarations, petitions, resolutions and 
interpellations lias subsided and the big grain 
merchants have chosen another field of money- 
making, that „he villagers have thoroughly learned 
the welcome news that there will be no more 
variation of price of crops, however abundant 
the crop may be and the grain consumer has 
also learned that he does not need to pay grain 
above a certain rate, printed on every currency 
note in his pocket. The grain ports are usually 
deserted. Apart from this not much more 
changes will be found in the towns. 

The real importance of the reform will be seen 
in the village. Every plot of land becoming 
virtually a gold mine and every villager a gold 
digger, unusual activity is observable every- 
where. Grain has verbally become money — by 
growing grain money is grown — and everybody 
knows well in advance how much money is going 
to be grown. Every piece o£ land is utilised, 
irrigation schemes are put to execution, the 
selected grain varieties are sought for, agricultural 
improvements quickly popularised, best imple- 
ments purchased, every village humming with 
activity, because for the first time in history 
the grain grower is sure of the crop, its price, 
its market. 

Demand and supijly relations govern . other 
agricultural products, and their culture will not 
be forsaken, as their price will be always con- 
trolled by the value of grain that can he grown 
on the same land with the same amount of labour 
and usually they bring some small premium 
to the enterprising grower. 

Every villager knowing exactly how much 
value he is growing every year, is enabled to lay 
out a budget and to have his own private 5-year 
plan. The indebtedness of the village has 
become possible to cope with, as the stabilised 
income of the villager has enabled the State to 
give long-term interest free loans on the security 
of the crops . 

The industrial development of the country is 
tremendously accelerated. The currency notes 
the villager receives for his grain he lias either to 
spend or to save. He spends on industrial pro- 
ducts like carts, bullock shoes, lamps, hardware, 
paper, etc. The amounts saved are utilised by 
the Government for financing big irrigation and 
electrification schemes, reclamation of waste 
lands, building roads and railways. In both 
cases the money goes to the industries. As the 
industries develop and their own costs go 
down, prices of industrial products in terms of 
agricultural products go down, enabling the 
villager to purchase more and more. Thus the 
development of industries follows closely the 
rise of prosperity in the villages. 


The State has profited in several ways. Its 
land revenue is stabilised and growing from 
year to year. The seigniorage has created a 
new source of income. The prosperity of the 
population is increasing steadily, any local famine 
is dealt with by the Crops Insurance Fund, and 
there is plenty of reserve funds for any major 
scheme. Food, being the currency itself, no need 
of curtailing its production is ever felt ; when 
abundant quantities accumulate in the granaries, 
extensive sanitation, town building and road 
building schemes are financed, educational 
facilities extended and children, maternity and 
old-age protection schemes introduced. Heavy 
inheritance taxes curtail the accumulation of 
too big. savings, money is grown intensely and 
spent intensely and proper balance between 
production and consumption maintained all the 
time. 

Except for the severe control of currency 
grains imports and exports, little change can be 
observed in the international trade mechanism. 
The Food-Rupee being an internal currency, 
the international trade accounts are cleared by 
a special bank agency which keeps foreign money 
and gold stock for smoothening out the differences 
between exports and imports. The country’s 
gold production, useless now for the internal 
economy, is more than sufficient to meet any 
foreign obligation, if they have to be paid in gold. 

.Needless to say that although the food currency 
will make a tremendous diffex*ence in the economy 
of the country and may open a new era in its 
development, as long as the land will be in the 
hands of landlords, it will make them very rich 
and also very dangerous. The new scheme will 
benefit them in the first instance. The tenants, 
usually left with just enough to live on till the 
next season, will get their benefits only indirectly, 
owing to increased demand for industrial and rural 
labour. 

Y et any failure to give plenty to every individual 
in India will not be the fault of the currency 
system, but of other aspects of the present econo- 
mic structure. The scheme by itself is able to 
foster production, facilitate distribution and 
increase consumption. 

Can the reform be introduced immediately P 
Surely. It will make everybody’s life easier. 
It requires a very simple legislation. It benefits 
the State and the citizen in the same measure. 

Can it be introduced in a smaller area than the 
whole of India ? Yes, provided two conditions 
are fulfilled : 

(1) The chosen area can grow some excess 
of food over the needs of the population ; (2) Its 
revenue is entirely independent and it has no 
outside charges ; and (3) It has got freedom to 
regulate its imports and exports. 

Some objections may arise and it will be useful 
to answer them in anticipation. 

(1) Is it necessary to make food the currency 
itself ? Will not a grain price policy based on 
State granaries do the same ? 

No, it will not do, as although it stabilises the 
prices to a certain extent, it will always be subject 
to the whims of the Governments and does not 
give- the certainty, that the food currency itself 
can only give. Apart from this, the gold poison 
will not be eliminated. 
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(2) 'Will not a food currency lead to over- 
production of grain ? No, because human needs 
are various and with the increase of prosperity 
the population will create a demand for other 
agricultural products, that will become more 
paying to produce, than grain. 

(3) The food currency will foster barter trans- 
actions in the rural areas, with the elimination 
of currency notes. 

It would be a welcome procedure, eliminating 
the middleman completely and giving to those 
concerned the full value for their services. 

(4.) It will be difficult to collect taxes in grain. 

Taxes will be collected as usual, in currency 
notes. Exchange of grain against currency notes 
is done separately, preferably by the station 
masters. 

(5) The State will incur heavy losses by acciden- 
tal deterioration of grain. 

The modem granaries can keep grain for very 
long periods. If the reform is passed by the 
Government, we undertake to design air condition- 
ed and ventilated granaries in which grain will 
keep as long as in the Egyptian Pyramids. 


(6) A heavy load wili be put on railways. 

Not at all ; State granaries will not be big at 
all. The majority of grain transactions will pass 
through private hands, who will desire to profit 
by the seigniorage. Apart from this the increased 
railway traffic, due to higher prosperity, will pay 
off the railways generously the necessity of sending 
a trainload of grain free. 

(7) Excess of grain will accumulate in State 
granaries. 

Grain is a starting point in a variety of chemical 
industries. It can be dumped away by the State. 
A large percentage of currency notes issued will 
never be claimed to be exchanged for grain and 
the excess of grain can be sold to licensed chemical 
industries at lower rates or exported. 

It is impossible in a single article to go into all 
the details of the scheme and to discuss all the 
corollaries. However utopian it may look at 
the first sight, it is a simple, understandable 
scheme. It deserves consideration — and we are 
sure that a generation will come that will take 
it seriously and put it to practice. 


Stratosphere Flight in the 

TN the issue of Current Scieyice for April 1936, 
a brief summary was presented of the balloon 
(“ Explorer I ”) expedition into the stratosphere ; 
it was organised and conducted in the U.S.A. 
under the joint auspices of the United States 
Army Air Corps and the National Geographic 
Society. This hydrogen filled balloon with 
a volume of 3,000,000 cubic feet, made and 
equipped with meticulous care began to give 
way at a height of about 61,000 feet and ended 
in 'disaster ; the three heroic fliers had to jump 
out of the gondola hurtling down under its own 
weight and save themselves by parachutes. 

Nothing daunted, preparations for a second 
balloon expedition were almost immediately 
organised ; this second balloon — 44 Explorer II ” — 
was bigger by 70,000 cubic feet and filled with 
helium instead of hydrogen to avoid all risk of 
explosion. As in the case of the previous expedi- 
tion, a large number of scientists and scientific 
institutions, firms and government departments 
enthusiastically co-operated in the great adven- 
ture. The gondola was again a remarkable float- 
ing laboratory equipped to carry out an amazing 
variety of scientific measurements and observa- 
tions, all automatically recorded ; nature, inten- 
sity and directional distribution of cosmic rays ; 
atmospheric ozone distribution ; electrical con- 
ductivity ; composition of air ; pressure, tempe- 
rature and wind velocity variations with height ; 
micro-organisms in the stratosphere, etc. 

On 11th November 1936 (Armistice Day), 
leaving the Stratobowl near Rapid City at 7 a.m:., 
“ Explorer 1 1 safely returned to earth eight hours 
later, after a remarkably successful flight to the 

* The National Geographic Society — U. S. Army Air 
Corps Stratosphere Flight of 1935 in the Balloon “ Explorer 
II, ” Stratosphere Series No. 2, published by the National 
Geographic Society, Washington, 1936; Price $ 1*50. 


Balloon “ Explorer II 

record height of 72,395 feet. The details of the 
flight and the preparations for it are very vivid- 
ly, and with humour, described by Major Stevens, 
the Commanding Officer. 

The theoretical and practical considerations 
underlying the design and construction of the 
balloon and the gondola ; the i*adio telephone 
communication system by which the balloon was 
in touch with the earth throughout ; the photo- 
graphic and recording arrangements ; the appa- 
ratus and operation for the large number of 
scientific observations and their automatic record- 
ing ; all these are described in appropriate detail, 
supported by a large number of line diagrams 
and excellent photographs. 

The results of the examination and analysis of 
the various records and specimens are reported 
in a series of scientific articles occupying nearly 
two-thirds of the volume. Each of these is 
written by a specialist. As in the case of 44 Ex- 
plorer I,” cosmic ray investigations occupy a 
prominent place. 

The general reader will be interested to know 
that the electric potential at 72,000 feet is some 
400,000 volts above earth and 100,000 volts 
above the value at 16,500 feet. Though the 
air pressure is no more than about 35 mm. of 
mercury, the wind velocity at 70,000 feet is so 
high as 40 miles an hour. No wonder that under 
this churning action, the composition of the air 
at these heights differs really little from that at 
sea-level. Of no small significance is the evidence 
from the cosmic ray records that nuclear dis- 
integrations can take place without the capture 
of the incident particle. 

For the specialist as for the general reader, the 
book will be very interesting reading. 

A great adventure in every way, finely planned 
and carried out. 
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Coronation Honours. — The names of the follow- 
ing men of science are to be found in the list of 
the recipients of the Coronation Honours : — 
CJ.E . — Lieut. -Col. C. Newcomb, Chemical 
Examiner to the Government of Madras ; Mr. J. F. 
Blackiston, Director-General of Archaeology in 
India ; Mr. F. Ware, Officiating Expert Advisor 
in Animal Husbandry to the Imperial Council of 
Agricultural He search. New Delhi. 

Knighthood. — Brigadier H. J. Couchman, 
Surveyor- General of India ; Col. Arthur Alver, 
Expert Advisor in Animal Husbandry to the 
Imperial Council of Agricultural Research. 

Dewan Bahadur. — Dr. B. Sundar Raj, Director 
oC Fisheries, Madras. 

Jiao Bahadur. — Prof. K. Ananda Rao, Presi- 
dency College, Madras. 

liai Bahadur . — Mr. Ramalal Sethi, Economic 
Botanist to Government, Government Research 
Station, Shahjanpur, U.P. ; Dr. Sundarlal Hora, 
Zoological Survey of India, Calcutta ; Dr. 
Karamchand Mehta, Professor of Botany, Agra 
College, Agra. 

Rao Saheb.—G. K. Kelkar, Deputy Director of 
Agriculture, Southern Circle, Nagpur. 

* * * 

Spinning Tests on Mixtures of Staple Fibres 
and Indian Cottons. — Dr. Nazir Ahmed, 
Director of the Technological Laboratory, Indian 
Central Cotton Committee, has written an inte- 
resting report ( Technological Bulletin Series — A, 
No. 3(3) on spinning tests carried out on mixtures 
of staple fibres and Indian cottons. In the 
Introduction it is pointed out that the past few 
decades have witnessed a large increase in the 
use of artificial fibres as a supplement to, or 
substitute for, natural fibres, in which rayon silk 
has held the first position. Rayon produced in 
short definite lengths, called staple fibre, went up 
from 8 million pounds in 1931 to 21 million 
pounds in 1932 and then to 156 million pounds 
in 1935 which represented 15 per cent, of the 
total rayon output. This large increase is attri- 
buted to the fact that staple fibre possesses 
uniform length and cross-section, it is clean and 
therefore there is very little waste and it does 
not adhere to the machine. But the more import- 
ant reason is that it can be mixed and blended 
with cotton, wool, flex and silk and spun on the 
existing machines with some minor adjustments. 
The spinners, weavers, dyers and finishers can 
therefore produce a wide range of effects with it. 

The Bulletin gives full details of the machinery 
employed in these tests and the results obtained 
are described and discussed in detail. It is hoped 
that it will be found useful by the industry. It 
can be had from the Secretary, Indian Central 
Cotton Committee, ‘ Vulcan House ’, Nicol Road, 
Ballard Estate, Fort, Bombay, at 8 as. per copy. 

s)c * * 

The Sugar Committee of the Imperial Coun- 
cil of Agricultural Research, held a two-day 
session (May 3rd and 4th) to discuss the 
various problems affecting the sugar industry. 
Sir Bryce Burt presided. The Committee 
considered the serious situation arising from the 
alarming expansion of the acreage under cane, 
resulting in the production of cane far in excess 
of that for which there is effective demand. In 


this connection it is hardly realised that the 
cane crushed in factories for manufacturing 
white sugar is 114 million tons, which is 
only about 16 per cent, of the cane produced 
in the country. Some 12 million tons are 
consumed mostly by chewing and no less than 
43 1 million tons go into the manufacture of 
gur. An enormous quantity of cane is still 
left over. In a contribution appearing in the 
‘ Hindu 5 (May 1) Mr. D. P. Khaitan has given 
some interesting details regarding the Indian 
Sugar Industry. The production of sugar in 
India in 1932, when protection was granted 
was 158,581 tons, and 516,200 tons valued 
at about 6 crores of rupees were imported from 
abroad. It is roughly estimated that the annual 
consumption at present is nearly 12 lakhs tons, 
and in 1935-36, no less than 1,166.000 tons 
of sugar were produced in the country, the 
production being almost equal to the 
annual consumption. The acreage under cane 
was 3,076,000 in 1931-32, and in 1936-37 the 
acreage rose up to 4,431,000. It is estimated 
that no less than 2 crores of the whole popu- 
lation of India is dependent on the cultivation 
of sugarcane and the total amount paid to the 
cultivation of sugarcane used in the factories 
during the last year, 1935-36, alone came to 
Rs. 8 crores. 

The distribution of the area under sugarcane 
in India is ill-ordered. The prevailing sys- 
tem of land tenure and the existence of small 
holdings constitute a handicap. The cultiva- 
tion of canesugar should be spread over specially 
marked zones so situated that particular facto- 
ries can draw the raw material they require 
from those zones ; in other words the factories 
should enjoy a situational advantage. How 
best this could be secured, was one of the prob- 
lems which was carefully considered by the Com- 
mittee. 

The Sugar Committee approved of the pro- 
posals for carrying out a proper marketing 
survey of sugar on the same lines as those 
adopted for the wheat survey. The Committee 
also considered the research programmes and 
work now in progress in the various experi- 
mental stations for evolving improved varieties 
of cane. The subject of utilisation of molasses 
was also considered ; further trials relating to 
(1) the preparation of silage by mixing molasses 
with fibrous fodder and (2) the utilisation of 
molasses as a road-surfacing material will be 
carried out in order to relieve the sugar industry 
from the dead-weight of its by-product. 

It is understood that representatives of the 
sugar industrv have urged on the Government, 
the need for constituting a Central Sugar Com- 
mittee on the lines of the Indian Central Cotton 
Committee to co-ordinate and guard the interests 
of the industry, by research, propaganda and 
other methods. 

* * * 


Red Palm Oil. — “ The nutritive value and 
cost of the Red Palm Oil ” is the subject of 
a communique recently issued by the Director 
of Public Information. . 

The oil derived from the fruit of the ^ \\ est 
African Palm, elmis guineensis , is very rich in 
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carotene, the precursor of Vitamin A. Chemical 
tests conducted by Lt.-Col. R. E. Wright, i.M.s., 
Professor of Ophthalmology, Government Ophthal- 
mic Hospital, Madras, have shown that red 
palm oil is as effective as cod liver oil in the treat- 
ment of several cases of human keratomalacia. 
In a number of cases rapid improvement took 
place in cases which remained living under the 
identical domestic conditions in which they had 
developed the syndrome, the only change in 
their daily routine being the addition of red 
palm oil emulsion to their diet. In addition, 
the jnogress of cases in hospital on red palm oil 
and cod liver oil was carefully compared. While 
Colonel Wright points out that clinical investi- 
gations of this nature are necessarily less clearly 
defined than laboratory investigations under 
carefully controlled conditions, he has neverthe- 
less fully convinced himself of the effectiveness 
of red palm oil. The decision of so experienced 
a worker can be accepted as conclusive. 

If red palm oil cures keratomalacia, then its 
carotene must be capable of satisfying the daily 
Vitamin A requirements of human beings. 

Considering the costs, it has been calculated 
that the amount of Vitamin A purchasable for 
a given sum in the form of red palm oil will be 
about 3 times greater than that purchasable in 
the form of cod liver oil. The fact that red palm 
oil contains little or no Vitamin D, unlike cod 
liver oil, is not necessarily a drawback to its use 
in countries where Vitamin D is supplied by 
abundant strong sunlight and rickets is rare. In 
India, it could be used in the South and other 
parts where Vitamin A deficiency is common 
and Vitamin I) deficiency not a serious problem. 

The question of introducing the palm elceis 
guineensis into South India should receive atten- 
tion on the part of agricultural authorities. The 
climate of South India would probably be suit- 
able for its cultivation. 

* * * 

The Statistical Institute. — The Annual General 
Meeting was held at Calcutta on the 27th April 
with Mr. S. P. Mookerji in the chair. The 
report of the research work done during the 
year comprises a variety of subjects such as, 
Agricultural Statistics, Biometry and Anthro- 
pometry, Economic Statistics, etc. Over 100 
statistical enquries from all over India were 
attended to during the year. An important 
decision was reached to start an All-India Statis- 
tical Conference to be held in January 1938, 
and a Working Committee was formed to work 
out the details. With the help of the Calcutta 
University, arrangements have been made to 
invite Prof. R. A. Fisher of London, to visit 
India next winter. 

Sir E. C. Benthall was re-elected President 
and Dr. P. N. Banerji, Sir George R. Campbell, 
Mr. D. P. Khaitan, Dr. John Matthai, Mr. S. P. 
Mookerji, Dr. C. W. B. Normand, Sir. C. V. 
Raman, Lala Shri Ram, Prof. M. N. Saha, The 
Hon’ble Mr. Nalini Ranjan Sarkar, and Mr. B. M. 
Sen were elected Vice-Presidents. Dr. Satya 
Charan Law was re-elected Treasurer. 

* * * 

Indian Chemical Society.— At the ordinary 
meetings of the Society held on 4th March and 
on 23rd April at the University College of Science, 


Calcutta, the following were admitted as 
Fellows : — 

(1) D. G. Walwalkar, M.Sc., Caicnpore ; (2) 
M. A. Saboor, M.Sc., Calcutta ; (3) Dr. U. Basu, 
D.Sc., Calcutta ; (4) Dr. P. B. Sarkar, D.Sc., 
Calcutta ; (5) A. Kamal, M.Sc., Calcutta ; (0) 
Sisir Kumar Guha, M.Sc., Patna ; (7) N. N. 
Chopra, M.Sc., Lahore ; (8) Aree Supol, B.Sc., 
Bangkok (Siam) ; (9) Dr. R. Iv. Dutt-Roy, Dr. Ing., 
Calcutta : (10) S. A. Qureshi, B.Sc., Peshawar ; 
(11) R. G. Chatterjee, M.Sc., Darjeeling ; (12) 
D. P. Chatterjee, M.Sc., Howrah ; (13) Dr. J. C. 
Bardhan, D.Sc., Calcutta ; (14) G. N. Banerjee, 
B.Sc., Boyyibay ; (15) M. Abdul Hamid, M.Sc., 
Boyyibay : (16) Narendra Chandra Deb, M.Sc., 
Sylhet ; (17) Dr. R. C. Boon, M.Sc., Pu.D., 

Lahore. 

Dr. S. P. Roy Chaudhuri, delivered a lecture 
on the 23rd April on “ The Nature of laterite 
and lateritic soils ” ; Prof. J. N. Mukherjee 
presided. 

* * * 

Hyderabad Geological Survey. — Bulletin 
No. 2 recently published by the Geological 
Survey, Hyderabad (Deccan), under the author- 
ship of Mr. Khurshid Mirza, Director, gives 
a brief outline of the geological history of 
Hyderabad State, with special reference to its 
mineral resources. In the course of the first 
30 pages, the author gives a connected account 
of the main geological features of the State 
incorporating all the information hitherto collect- 
ed ; and in the latter half of the Bulletin which 
covers another 30 pages, attention is drawn to 
the deposits of economic value, of which a large 
number and variety have been located. The 
Bulletin will doubtless be found very useful by 
those who wish to have a general idea of the 
geology of this State, and the geological map 
given at the end greatly adds to the value of the 
publication. 

Volume III, Part I of the Journal of the 
Hyderabad Geological Survey , which has also been 
recently published, contains three sections of 
which Section A is by far the biggest and deals 
with the geology of the eastern portion of the 
Raichur Doab, with special reference to the 
granodioritic phases of the Dharwar series of 
rocks. The paper embodies the work done in 
this area by the several officers of the Survey 
and gives an elaborate account of the various 
rocks met with in this part of the country repre- 
senting the D liar wars, the Peninsular Crystalline 
Complex, and the Ivurnool Series of Sediment- 
aries. The petrology of some of the more inte- 
resting rock groups such as the granodiorites 
and the pseudo- and quasi-charnockites has been 
studied in. some detail and certain interesting 
conclusions drawn. Section B deals with the 
salinity in relation to soil and geology in. Raichur 
District, and. in Section C, we have an account 
of the Bore Well logs in Aurangabad and 
Parbhani Districts, discussed in relation to the 
distribution of underground water in the Deccan 
traps. 

The Journal is well got up, and is profusely 
illustrated with maps, sections and photographs. 
* * * 

Asphalt Mastic for Roofing. — The modern 
demand for waterproof flat roofs has given 
prominence to a number of problems connected 
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with th.? use of asphalt mastic as a roofing 
material. A recent report published by H. M. 
Stationery Office {Building Research Special 
Report No. 25, Price 9 d.) brings together in con- 
venient form the available information on the 
properties of the material and methods of testing 
it. The construction of the sub-roof and the 
laying of the mastic are described in full and a 
feature of the report is a set of drawings illus- 
trating accepted practice as regards associated 
details. In the absence of a standard specifi- 
cation for the formulation of which present-day 
knowledge does not suffice, recommendations 
are made as to the selection of materials and 
the precautions to be taken in their use. 

* * * 

Cytological Technique for Plant Breeders.— 
As Sir Daniel Hall says in a brief foreword 
to this Bulletin, a knowledge of cytology and 
some acquaintance with its technique has become 
essential to the plant breeder. The aim of the 
publication is to give an account of the standard 
methods used in plant cytology and it is based 
on practical experience with these methods 
rather than on a survey of the literature. 

After an introduction dealing with the value 
of cytology in plant breeding and some general 
remarks on technique, the Bulletin describes 
in turn the paraffin method, including staining 
with iron-alum hematoxylin and with gentian 
violet, the aceto-carmine technique (a method 
particularly useful for plant breeders) and 
smears with standard fixatives and stains. 
Hints are given on the use of the microscope 
and the Bulletin concludes with a list of fixa- 
tives with formula) and a short bibliography. 

While the Bulletin lias been prepared for the 
benefit of plant breeders, it is of course equally 
suitable for anybody wishing to learn these 
standard methods ; the modest price is worth 
mention in this connection. 

* * * 

Tooth Decay Studied by X-Ray Absorption 
of Tooth Slabs. — New data with regard to 
normal and pathological tooth conditions have 
recently been obtained by Drs. II. C. Hodge, 
S. Jj. Warren, G. Van Huysen and associates, of 
the Dental 'Research Group at the University of 
Rochester School of Medicine and Dentistry, by 
the use of thin tooth slabs which arc surface- 
ground piano-parallel by the Bausch 6c Lomb 
Optical Co. with a variation of not more than 
A 0*01 mm. 

Attempts by other investigators to study 
changes in dentine hv X-ray absorption have 
been limited because tooth slabs were not suffi- 
ciently thin, or piano-parallel, thus reducing the 
precision of film density measurements. 

In the present method several slabs of teeth, 
about 1 mm. thick, are obtained by slicing a 
tooth longitudinally through its centre by mears 
of two parallel, corundum-vulcanite disks on 
a watchmaker’s lathe, after which they are 
ground piano-parallel . 

Dr. Hodge and his associates are seeking the 
answer to tooth decay by a study of the physical, 
chemical, and structural make-up of the tooth 
and the effect of diet and heredity. Some of 
the properties measured have been hardness, 
X-ray absorption and diffraction, chemical com- 
position, density, refractive index, and the sizes 


of the tiny calcified rods that make up tooth 
enamel, and the smaller tubules that ruu out 
from the tooth pulp through the dentine. 

According to their report, when menaced by 
decay or wear the tooth protects its health by 
building a dike of calcified material between the 
danger zone and the living pulp. These changes 
can be measured by X-ray study of the piano- 
parallel tooth slabs whose thickness does not 
vary more than 1/2500 of an inch. 

When teeth wear down, exposing the dentine, 
the tooth closes the inner end of the tubules 
affected by building a plug of dentine which is 
as transparent as glass. To measure the hard- 
ness of these areas the surface of the tooth is 
illuminated with vertical polarized light which 
shows the transparent area as a dark area on a 
white background. 

These studies have disclosed, among other 
things, that some teeth are as hard as mild steel 
and that dentine is as hard as brass. 

By the use of the thin tooth slab, which may 
be X-rayed at will, the limits of accuracy and 
reproducibility of the method may be measured 
quantitatively, an achievement which has not 
been possible in living material. 

The substitution of monkey teeth, which are 
nearest the human type and which suffer the 
same diseases, are to be included in future studies. 
The question as to whether soft teeth decay 
more rapidly than hard ones, and why, will not 
be answered until some 2,000 additional teeth 
are studied. 

Attempt on Nanga Parbhat.— The members 
of the second German Expedition to conquer 
Mt. Nanga Parbhat consisting of Dr. K. Wein 
(leader) and eight others are now in India and 
will start the climb after reaching Gilgit, by 
about the end of May. It is anticipated that 
the climb will lost about 4 weeks. 

It will be recalled that an attempt was made 
by a German party three years ago but the 
attempts were foiled by the early onset of mon- 
soon. The expedition also lost four of its 
members in a snow-storm. The present party 
consists of Prof. 0. Troll and Dr. H. Hartmann, 
eminent geologists, who propose to collect scien- 
tific data during the climb. 

-* * * 

Statistical Abstract for British India. — The 

Government of India have recently issued the 
Statistical Abstract for British India with statis- 
tises, where available, relating to certain Indian 
States for 1924-25 to 1933-34. This is the 13th 
issue of the Abstract. The statistics presented 
relate to a variety of subjects such as Area and 
Population. Police and Prisons. Registration, 
Finance, Coinage and Currency, Banks. Munici- 
palities, District and Local Boards, Education, 
Press. Co-operative Societies. Agriculture and 
Law, Forests, Port Trusts. Emigration, Vital 
Statistics, Road, Railway and Steamer com- 
munications, Trade, Posts and Telegraphs, 
Meteorology. Irrigations, Industries. Patents, 
Mineral production, etc., et:*. The statistics relating 
to Agriculture and Co-operative Societies gene- 
rally relate to the year running from July to 
June. All the other tables relate either to" the 
fiscal year ending 31st. March, or to the calendar 
year and where the latter is the case the fact is 
clearly indicated in the tables. 
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Maynard Ganga R'am Prize. — Prof. R. S. 
Jiii 01 land 1 jut lira, I.A.S., Professor of Botany, 
has been, awarded the prize for 1935, in considera- 
tion of his researches on the Control of Loose 
Smut of Wheat. This disease is prevalent in 
most parts of Punjab ard causes considerable 
loss to cultivators. The old method of con- 
trol involved treatment of the wheat before 
sowing with hot water and unless carried out by 
skilled workers, it was prone to affect the germi- 
nating power of the seed. Prof. Lut lira’s method 
which is far simpler, consists in treating the 
seed merely in water at ordinary tempera- 
tures for four hours during the morning of a day 
in summer, after which the soaked seed is spread 
out to dry in the sun. Experience has shown 
that this treatment is effective in controlling the 
disease. 

The award for 1932 has also now been announ- 
ced. The recipient of the prize is Mr. T. A. 
Miller Brownlie, lately Agricultural Engineer to 
Government, of Punjab, for his invention of 
a slip strainer suitable for water augmentation 
of supplies derived from bores sunk in open wells. 
This strainer has the particular merit that it is 
not affected by alkaline sub-soil water. 

The award which is of the value of Rs. 3,000 
is due to the munificence of the Late Sir Ganga 
Ram, Kt., c.i.e., M.v.o., r.b., who in 1925, handed 
over to the Punjab Government a sum of 
Rs. 25,000 for the endowment of a prize, to be 
awarded every 3 years for a discovery or an 
invention or a new practical method which 
will tend to increase agricultural production in 
the Punjab on a paying basis. The competition 
is open to all, throughout the world. 

The first award which was due in 1929 was 
made in 1931, to Dr. Barber, late Imperial Sugar 
Expert, for his fundamental discoveries which 
resulted in the production of Coimbatore Sugar- 
cane. 

* * il: 

Rao Bahadur M. Vaidyanathan, Statistician, 
Imperial Council of Agricultural Research, has 
been granted study leave for 8 months. He will 
be visiting the United Kingdom, where he will 
study problems connected with Agricultural 
Experimental technique in collaboration with the 
foremost Statisticians of England, Prof. Fisher, 
Wishart and Yates. 

Rao Bahadur M. Vaidyanatlian will be sailing 
from Bombay on the 17th June. 

* 3f= * 

Agra University. — The Executive Council of 
the Agra University, it is understood, have 
accepted the recommendations of the Committee 
appointed to consider the desirabiity of pub- 
lishing a Journal, and have accordingly decided 
to issue annually a Journal, confined to the 
work done in the University. The Journal 
will comprise of two parts ; Part I will comprise 
reports of original research work and the other 
part will contain summaries of extension lectures 
delivered under the auspices of the University. 

* * * 

University of Calcutta. — The Sub-Committee 
appointed by the University of Calcutta to go 
into the question of instituting a Degree course 
in architecture has submitted its report recom- 
mending a 4 -year course followed by a one 
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year’s training in the office of a practising archi- 
tect recognised for the purpose by the University. 
* * * 

University of Mysore. — The results of the 
Medical Examinations and th? B.T. degree 
examination held in March 1937 were announced. 
They were as under : 




No. 

No. 


Examination 

examined 

passed 

1 . 

First L.M.P. 

49 

36 

2. 

Second L.M.P. 

52 

31 

3. 

Third L.M.P. 

40 

25 

4. 

Final L.M.P. 

58 

24 

5. 

Final M.B.B.S. 




(Part I) 

27 

IS 

0 . 

Final M.B.B.S. 




(Part II) 

25 

17 

7. 

B.T. 

60 

39 


* * * 


New Zeiss Apparatus.— After many years of 
experimenting Messrs. Carl Zeiss are now putting 
on the market their camera-microscope Ultraphot 
an instrument which has been eagerly looked 
forward to by many Zeiss friends. 

The Ultraphot may truly be said to fulfil 
the wishes entertained by the supporters of 
“ Camera Microscopes ”. Every branch of micro- 
scopy and photo-micrography has been duly 
considered in the construction of the instrument, 
combining monocular and binocular observation 
in bright and darkfield illumination by ordinary 
and polarised light for transparent and opaque 
objects with photomicrography at lowest, medium 
and highest magnifications. It is possible to 
attach Kinematograjehic apparatus of both 
standard and sub-standard size of films, and 
even such a specific kind of investigation as 
the observation and photography in luminescent 
light or as the photography in the ultra-violet 
and infra-red regions of the spectrum have been 
rendered practicable. For metallography, pro- 
vision is made for using the Ultraphot as an 
inverted microscope with camera. 

Particular attention has been paid to the 
illuminating device so often neglected in similar 
instruments. Exacting requirements, for which 
the Ultraphob has essentially been constructed, 
demand the fundamental principle of illumi- 
nation — i.c., that the image of the source of 
light should be projected into the aperture 
of the image-forming system — which is con- 
veniently complied with by simple manipula- 
tions for all sizes of field and apertures. 

* * * 

Announcements. 

Indian Science Congress. — For the occasion 
of the Silver Jubilee session of the Indian Science 
Congress, to be held in Calcutta from January 
3rd-9bh. 1938, certain Sections have been split 
up, and three new Sections thereby created. 
The complete list of Sections with their Presi- 
dents is as follows : — 

(1) Mathematics and Physics : Dr. C. W. B. 
Normand, Director-General of Observatories, 
Meteorological Office, Poona, 5 ; (2) Chemistry : 
Prof. S. S. Bhatnagar, Director, University 
Chemical Laboratories, Lahore ; (3) Geology : 
Mr. D. N. Wadia, Offg. Supdt. Geologist, Geolo- 
gical Survey of India, 27, Chowringhee, Calcutta ; 
(4) Geography and Geodesy : Dr. A. M. Heron, 
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Director, Geological Survey of India, 27, 
Chowringliee, Calcutta; (5) Botany: Prof. B. 
Salmi, Professor of Botany, Lucknow University, 
Lucknow ; ((5) Zoology : Prof. G. Matthai, Profes- 
sor of Zoology, Government College, Lahore ; 
(7) Entomology : Mohamad Afzal Husain, Princi- 
pal, Punjab Agricultural College, Lyallpur, 
Punjab ; (8) Anthropology : Dr. B. S. Gulia, 
Zoological Survey of India, Indian Museum, 
Calcutta; (9) Agriculture : Rao Bahadur T. S. 
Venkatraman, Imperial Sugarcane Specialist, 
Lawley Road, Coimbatore ; (10) Medical Re- 

search : Sir U. N. Brahmachari, Kt., S2/3, 
Cornwallis .Street, Calcutta; (11) Veterinary 
Research : Col. A. Olver, Animal Husbandry 
Expert, Imperial Council of Agricultural 
Research, New Delhi ; (12) Physiology : Brev. 

Col. R. N. Chopra, Director, School of Tropical 
Medicine, Chittaranjan Avenue, Calcutta ; 
(13) Psychology : Dr. G. S. Bose, University 
College of Science, 92, Upper Circular Road, 
Calcutta. 

Under the new rules of the Association, the 
abstracts of papers will be printed in final bound 
form before the meeting. The Executive Com- 
mittee have , therefore , fixed August 15 th as the last 
date for the submission of papers and abstracts. 

Since it is desirable that a very high standard 
should be maintained on the occasion of this 
session, the Executive Committee have decided 
that no abstracts ivill be printed unless accom- 
panied by the full paper at the time of submission , 
thereby enabling the papers to be refereed by the 
Sectional Committees. 

Regarding the Botany Section, Prof. B. Sahm, 
the President, has divided his section into six 
Sub-sections, with separate Chairmen. lie asks 
us to request intending contributors to send 
their papers direct to the Chairmen of the appro- 
priate sub-section, who will act as referees and 
advise the President. The following are the six 
Sub-sections : — 

Cryptogams : M. O. P. Iyengar, Professor of 
Botany and Director, University Botanical Labo- 
ratory, Madras ; Phanerogams (Sc Taxonomy : S. P. 
Agharkar, Ghose Professor of Botany anil Head 
of the Department of Botany, University of 
Calcutta ; Genetics <Sc Cytology : Dr. (Miss) E. K. 
Janaki Ammal, Geneticist, Imperial Sugarcane 
Station, Lawley Road, Coimbatore ; Mycology 
<Sc Plant Pathology : K. C. Mehta, Professor of 
Botany, Agra College, Agra ; Physiology (Sc Eco- 
logy : P. Pari j a, Professor of Botany, Revensliaw 
College, Cuttack ; Palccobotony : B. Sahni, Profes- 
sor of Botany, University of Lucknow. 

As far as possible the meetings of the sub- 
sections will be held consecutively, in a continu- 
ous programme, so as to avoid 'their overlapping 
with each other. 

* * * 

The Inter-University Board.— The next annual 
session will be held at Allahabad in the month 


of November during the Golden Jubilee Cele- 
brations of the Allahabad University. 

We acknowledge with thanks the receipt of 
the following : — 

u Agricultural Gazette of New South Wales, ” 
Vol. 4S, No. 4. 

“ Indian Journal of Agricultural Science, ” 
Vol. 7, No. 1. 

“ Monthly Bulletin of Agricultural Science 
and Practice, ” No. 4, April 1937. 

“ Journal of Agriculture and Livestock in 
India, ” Vol. 7, No. 2. 

“ The Philippine Agriculturist, ” Vol. 25, No. 9* 

“ Journal of the Royal Society of Arts, ” 
Vol. 85, Nos. 4401-4404. 

“ Chemical Age, ” Vol. 30, Nos. 926-929. 

“ Journal of Chemical Physics, ” Vol. 5, No. 4. 

“ Journal of the Indian Chemical Societv, ” 
Vol. 14, No. 2. 

“ Russian Journal of General Chemistry, ” 
Vol. 7, No. 2. 

“ Experiment Station Record,” Vol. 70, No. 3. 

“ Transactions of the Faraday Society, ” 
Vol. 33, Part 4. 

“ Indian Forester, ” Vol. 63, Nos. 4 and 5. 

“ Indian Forest Records, ” Vol. 2, No. 12. 

“ Forschungen und Fortschritte, ” Vol. 13, 
Nos. 10-12. 

“ Transactions of the Mining and Geological 
Institute of India,” Vol. 31, Part 3. 

“ The Calcutta Medical Journal, ” Vol. 32, 
Nos. 4 and 5. 

“ Review of Applied Mycology, ” Vol. 16, No. 3. 

“ Journal of the Bombay Natural History 
Society, 4 ’ Vol. 39, Nos. 4 and 5. 

“Nature,” Vol. 139, Nos. 3518-20. 

“ Canadian Journal of Research, ” Vol. 15, 
No. 3. 

“ Journal of Research. National Bureau of 
Standards, ” Vol. 17, No. 6. 

“ Ceylon Journal of Science, ” Section B, 
Vol. 20, Part 2 and Section D, Vol. 4, Part 3. 

“ Science and Culture, ” Vol. 2, No. 10. 

“ The Sky, ” Vol. 1, No. 6. 

“ Science Progress, ” Vol. 31, No. 124. 

“ Indian Journal of Venereal Diseases,” Vol. 3, 
No. 1. 

Government of India Publications : — 

“ Indian Trade Journal, ” Vol. 134, Nos. 1608- 

11 . 

“ Bulletin of Industrial Research,” No. 7. 

Catalogues *. 

Messrs. Bausch and Lomb : “Research Micro- 
scopes and Accessories.” 

Messrs. Verlag von Gusto v Fischer in Jena. 
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ACADEMIES AND SOCIETIES. 


Indian Academy o£ Sciences : 

April 1937.— SECTION A.— R. S. Krishnan : 
Dispersion of Depolarisation of Light- Scattering 
in Colloids — Part II. Silver Sols. — It- is inferred 
that the particles of silver sols behave optically 
like elongated ellipsoids with the axial ratio 
equal to 6*75. It is suggested that the colloidal 
particles of silver may be in the form of minute 
oetohedra which can be considered as optically 
equivalent to a prolate spheroid of the axial 
ratio 0-75. N. W. Hirwe and B. V. Patil : 
Derivatives of Salicylic Acid — Part XI. Bromo- 
Salicylic Acids and their Methyl Ethers . — A 
detailed study of these acids was undertaken as 
their chloralamides were required for other work. 
B. B. Dey and T. K. Srinivasan : The Prepa- 
ration of Ortho-Phth a l aldehydic Acid. V. Seetha- 
raman : Differential Invariants for Path Spaces 
of Order 3. S. Ramaciiandra Rao and S. Sri- 
raman : The Paramagnetic Susceptibility of 
Lithium. — The mean value is found to be 
2-6 x 10“*. T. R. Seshadri and C. Venkata 
Rao : A New Separation of the Components of 
Psoralea corylifolia, Linn. — The components of 
the seeds have been isolated and examined. 
K. Neel ak ant am and T. R. Seshadri : Pig- 
ments of Cotton Flowers — Part IV. Constitution 
of Ilerbacitrin and Herbacetin — New Glucoside 
and Aglucone ( Flavonol ). T. S. Subbaraya, 
B. Nagesha Rao and N. A. Narayana Rao : 
On the Band Spectrum of Mercurous Iodide . — 
The bands of group III have been measured 
under high dispersion and analysed. T. S. 
Subbaraya, N. A. Narayana Rao and B. 
Nagesha Rao : On the Band Spectrum of Cad- 
mium Iodide. — Results obtained during an inves- 
tigation of the group III bands of Cdl are 
presented. N. W. Hirwe and (Miss) K. D. 
Gav anker: Derivatives of Salicylic Acid . — 
Part XII. Nitro-SaUcylic Acids and their Methyl 
Ethers. — A new method for the synthesis of 3 : 
5-dinitro-salicylic acid by nitration of salicylic 
acid .is described. Dr. Hansraj Gupta : On 
a Conjecture of Chowla. 

April 1937.— SECTION B.— Col. I. Froilano 
de Hello and Cjetano Correa de Meyrelles : 
On the Classification and Schizogonic Cycle of a 
Blood Parasite of the Indian Lizard Calotes versi- 
color Daud. Subspecies Major Blyth. — The para- 
site has many interesting peculiarities which 
have enabled the authors to classify it as a new 


species. The existence of a paranuclear body so 
often figured in K. lacertarum and always present 
in the various evolutive stages of the parasite 
now studied, the presence of a polar capsule in 
gametocytes, the evident sexuality of game to - 
cytes, the endoglobular and endothelial cycles of 
schizogony, the peculiar shape and structure of 
the micro-merozoites have not been described in 
any haemogregarinid hitherto recorded. M. K. 
SUBRAMANIAM AND R. GOPALA AlYAR : An 
Analysis of the Shape and Structure *of the Golgi 
Bodies in the Eggs of Invertebrates ivith a Note on 
the Probable Modes of Origin of the Golgi Network. 

Indian Chemical Society: 

February 1937. — Tarapada ‘Banerjee : On 
the Photochemical Oxidation of Organic Substances 
by Hydrogen Peroxide in Acid Medium ivith In- 
organic Sols as Photosensitiser. B. B. Dey and 
(Miss) P. Lakshmi Kantam : Studies in the 
Cotarnine Series — Part VIII. Derivatives of 
I-Aminomethylhydrocotarnine. Pratul Nath 
Sen-Gupta and B. 0. Gui-ia : Estimation of 
Total Vitamin C in Foodstuffs. Shridhar 
Sarvottam Joshi and T. Madhava Menon : 
Studies in the Coagulation of Colloids — Part XVI . — 
Further Investigation of the “ Zonal effect ” 
and the anomalous variations of the viscosity 
transparency and Ref inactivity during the coagu- 
lations of colloid antimony sulphide by Aqueous 
Mercury Chloride. Radi-i a Raman Agarwal 
and Sikhibhusiian Putt : On Synthetic Couma- 
rins — Part I. — Coitmarins derived from Res ace- 
tophenone. Tejendra Nath Gjiosh : Quinoline 
Derivatives — Part I. M. Goswami and A. Saha: 
Composition of Boiled Oil . — A preliminary Note. 
Sailesh Chandra Sen : A Note on the Applica- 
tion of Potassium Ferricyanide. Method for the Esti- 
mation of Reducing Sugars in Canejuice. 
Sachin dra Nath Roy : A Note on the Use of 
Adsorption Indicator in Acidimeiry and. Alkali- 
metry. 

Society of Biological Chemists (India) : 

Bangalore , 1st May 1937. — K. V. Gnu : Magne- 
sium activation of Tissue Phosphatases. Y. V. S. 
Iyer : A Note on the Standardization of Food 
Materials. V. Subrahmanyan: Volatilization of 
Ammonia from Soils. M. V. Govindaswamy : 
Some Biochemical Factors in Mental Disorder. 


Forthcoming Events. 


21-24- June 1937, Simla. — 7th meeting of the 
Research Officers of the Central Board of Irri- 
gation. 

Besides discussing the reports of the Research 
Officers on the work done in their provinces 


during the preceding year the following new 
subjects will be taken up for discussion : — 
(1) Questionnaire on “ Drains ”, and (2) ££ Note 
on the rise of water-table in canal irrigated areas 
of the Punjab,” by Mr. E. S. Crump. 
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India’s Livestock. 


T HE Cattle Conference recently sum- 
moned by H. E. the Viceroy at 
which provincial ministers and official 
scientific experts were present, adopted 
a series of resolutions covering practically 
the entire range of subjects discussed by 
the delegates. The most important among 
these resolutions deal with the establish- 
ment in each province of a Provincial 
Livestock Improvement Fund, a Live- 
stock Improvement Board and the closest 
co-operation between the several ministeries 
and sub-committees. These resolutions 
have an obvious reference to the adminis- 
trative control of the measures to be 
adopted for the improvement of cattle. 
In evolving the means to achieve the 
desired improvement, another set of resolu- 
tions dealing with the provision of grazing 
facilities and the appointment of competent 
staff for the purpose of implementing the 
recommendations of the Conference, were 
enthusiastically adopted. These resolu- 
tions were preceded by two illuminating 
speeches made by the Viceroy and the 
Member in charge of Education, Health 


and Lands, which give a comprehensive 
survey of the problems underlying the 
programme of work recommended to the 
provincial governments for adoption. In 
elaborating the schemes necessary for the 
improvement of livestock, the Member in 
charge of Education claimed that a big- 
forward step has already been taken by 
the Central Government in the appoint- 
ment of the Animal Husbandry Experts 
and the establishment of various research 
stations wiiere higher courses in veterinary 
science are to be organised. On the 
subject of financing the various schemes 
contemplated by the resolutions of the 
Conference, the provincial ministers did 
not, however, receive any assurance from 
the Central Government of subsidies. 

It seems to us that the problem of the 
improvement of Indian livestock is as great 
and complex as that of the improvement of 
the population of the Indian Empire. In a 
recent broadcast speech Mr. E. B. Smythies, 
Conservator of Forests, Lhited Provinces, 
pointed out that India has not merely 
the largest cattle population of any country 
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in the world, but it has so much the largest 
that no other country can hope to compare 
with it. In fact to approach the Indian 
stock of bovine cattle, we have to group 
continents together, for even excluding 
Burma, the rest of the Indian Empire has 
an inconceivable number of 200 million 
head of cattle, — a total that exceeds the 
combined bovine population of North- 
west Europe, North America, South Africa 
and Australia. The density of this popula- 
tion in India is heaviest in the United 
Provinces which exceeds that of any other 
province by 20 per cent. For that matter 
the cattle population of the United Pro- 
vinces alone, about 32 millions, is far in 
excess of the combined total of three 
Dominions of the Empire, viz., Canada, 
Australia and New Zealand. This stupen- 
dous magnitude of the herd must be too 
baffling for any enterprising statesman 
or a syndicate of ministers to embark 
upon the colossal task of its improvement 
even in any single direction. 

Domesticated cattle have had a direct 
and vital bearing upon the welfare, acti- 
vities and destinies of the human society. 
Indeed the biologist finds it difficult to 
believe that there would ever have been 
a human race had there been no other 
mammals, and even if man had come 
into existence independently in the absence 
of other mammals, we might well imagine 
that the historical development of his 
civilisation would have proceeded along 
some unknown lines, and probably the 
final results would have been far different 
from what they are to-day. The honours 
of human civilisation are shared equally 
by the ox and the cow, though the contri- 
bution of the horse to its evolution must 
be considerable. The human race would 
have been utterly unable to progress 
from its primitive to its present enlightened 
state, if the domesticated mammals did 
not furnish it with meat, milk, butter, 
cheese, cream, leather and other products 
or did not draw the ploughs and loaded 
waggons or did not help groups of popula- 
tion to migrate and colonise. 

The explanation of the remarkable 
growth of cattle population in India is 
to be found in the peculiar sanctity in 
which the cow and the ox are firmly 
enthroned in the Hindu pantheon. But 
while surmising that these animals may 
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have come to a place of honour from early 
and poetical association with myths of 
sun and rain, it is also possible to regard 
their dignity from a merely human and 
reasonable standpoint. The paramount 
importance of protecting and preserving 
animals absolutely indispensable for the 
welfare and prosperity of the community 
might have imposed on its members, 
otherwise careless of the future, the 
superlative necessity of treating them 
as objects of veneration, amounting to 
religious injunction. Under this reverence 
for the ox and the cow, which is a sacra- 
mental ordinance, they multiplied in the 
early days of Hindu dynasties before 
Indian history was changed, when the 
customary honours for them maintained by 
formal prescription naturally diminished. 
In spite of the veneration, sanctioned 
by centuries of usage and tradition, cows 
and oxen have not escaped barba- 
rous treatment resulting frequently in 
permanent dislocations of either their 
limbs or tails. The fact is that the greater 
part of Indian teams is not trained, and, 
being unable to understand the command 
or being too weak to bear the load, they 
incur heavy displeasure from their ov r tiers. 

The improvement of livestock is really 
a chapter in economic mammalogy, and 
its problems extend into the fields of 
genetics, with corridor contacts with the 
chemistry of animal nutrition and immuno- 
logy. The Conference has not defined 
the expression “ Improvement 55 in specific 
terms, but it may be presumed that the 
Indian cattle have to be improved all 
round, producing a race hardy and 
enduring, with an excellent hide, possessing 
rich meat, yielding a plentiful supply of 
milk, and endowed with considerable power 
of resistance to diseases. These qualities 
in the local breeds are not to be achieved 
by crossing experiments alone, for they 
are only a part of the general science of 
animal eugenics. The most important 
problem which confronts the livestock 
improvement boards must be the source 
from which fodder has to be obtained 
for the millions of cows and bullocks 
which form an integral part of the human 
society. Mr. Smythies informs us that 
the forest areas under the Forest Depart- 
ment are only 5 per cent, of the total area 
of the United Provinces and contribute 
very little of the grand total of fodder 
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requirements, since less than one million 
of all these millions of cattle ever go near 
the forests. In calculating the total 
demand for fodder in the United Provinces, 
he reaches the conclusion that, assuming 
each head of cattle requires 2 tons per 
annum, we have to provide 50 million 
tons of fodder per annum for the whole 
bovine population. It is easy to have an 
estimate for the whole Indian team of 
200 millions. Closely connected with the 
fodder problem is the question of supply 
of fuel to the people who depend upon the 
cattle dung not only for domestic use 
but also for the purpose of village industries 
which require high temperature for their 
activities. The solution of these immense 
problems is as difficult as the provision 
of adequate supply of sufficiently nutritive 
and wholesome food to the entire human 
population in India. It is true that an 
increased supply of fodder per animal 
can he obtained either by reducing the 
total number of cattle so as to enable the 
better fitted ones to get more or by in- 
creasing the total supply. In the former 
case the source of supply of manure and 
fuel becomes restricted, and in the latter, 
more land has to be brought under culti- 
vation of fodder grass, -which is rendered 
difficult on account of the increasing 
demand for extending the zones of rice 
and wheat cultivation for human con- 
sumption. 

Far more pressing and important than 
the quantitative aspect of the problem 
of fodder supply, is the chemistry of 
animal nutrition. While we have a reliable 
body of knowledge of tlie various proxi- 
mate principles of food used by man, 
their physiological reactions and nutri- 
tional values, the chemistry of food and 
nutrition of cattle is still a virgin field. 
What we have chiefly to consider at 
present is that the normal affairs in the 
body of the ruminant animals is not such 
as may be called a point or a line, but 
must be regarded as a zonal environment 
whose superior condition and nutritional 
well-being can be maintained by the 
interplay of food and the potential physio- 
logical resources of the given individual. 
Previously chemical researches have shown 
many instances of highly effective regu- 
latory processes in the body, maintaining 
physiologically stable conditions, and such 
automatic regulation is necessary for life 


processes : but modern investigations reveal 
that certain quantitative chemical relation- 
ships in what is introduced into the animal 
body may keep the actual condition of 
the internal environment within the more 
favourable part of that wider range which 
the automatic regulatory process permits. 
We want a precise and carefully tested 
body of information on the chemistry of 
the food of cattle and on the physiological 
reactions evoked by its constituent parts, on 
which to base the experiments of breeding. 

In any scientific plan of breeding experi- 
ments, the conditions under which the 
new race has to live and propagate must 
inevitably produce an effect favourable 
or adverse to the interests and purposes 
of the experimentalist, according as these 
factors of environment are favourable or 
hostile for the parents. Further it is a 
well-established fact that some variations 
are from the first so stable that their 
persistence is certain without any pre- 
cautions of inbreeding. But in other cases 
it appears to be the experience of breeders 
that a period of inbreeding with elimination 
of the undesirable characters that may 
crop up, serves to fix the desirable ones 
developing prepotency in their favour. 
It is true that some stable and important 
breeds of cattle, for instance, polled Augus, 
have arisen under conditions involving 
in the early stages extremely close breeding, 
and it is well known in horse-breeding 
that very valuable results have been 
reached by using the same stallion repeat- 
edly on successive generations. 

The whole subject of inbreeding and 
outbreeding must necessarily underlie a 
close investigation of the study of the 
chromosomes of the local races. The 
results of inbreeding experiments are 
often puzzling, for they as often fix the 
desirable qualities as they expose the 
undesirable characters. The value of 
exogamy or outbreeding is mainly to 
introduce a greater variety of raw material 
on which selective agencies can work. 
It also promotes “ hybrid vigour, ” bv 
the piling of diverse hereditary re*- 
sources of good quality. 

Closely associated with the investi- 
gations of the chromosomes of the germ 
cells of the different breeds of cattle in 
India, is the wider and more difficult 
problem of the climatic and dietetic 
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influence on the hybrids. As important India during the next cold weather, for 
or perhaps more important than the consultation" with their own experts on 
breeding experiments of cattle, is the the various schemes devised for the 
education of the agriculturist and the improvement of Indian livestock. To our 
cattle owner to whom Governments mind the problems seem most involved, 
propose to entrust the new breeds produced and they have numerous lines of side 
under their auspices for tending and enquiries, and they have every chance 
protecting them. of being hopefully inaugurated, after an 

It seems to us that before launching extensive and critical examination of their 
upon expensive experimental measures, the implications by foreign experts whose 
Government of India may take advan- knowledge and experience in this held 
tage of the presence of some of the reputed enquiry must be of inestimable value 
authorities on the science of animal in planning experiments or in obtaining 
genetics and animal nutrition, visiting desirable results. 


The Production of Food-stuffs, Alcohol and Glucose from Wood by 
means of the Bergius-Rheinau Process. 

By Friedrich Bergius, Heidelberg . 


rpHE chemical reaction upon which wood 
saccharification is based has been 
known for more than a century. But it is 
due to technical experiences, gained within 
the last two decades only, that these chemical 
possibilities could be put to practical and 
economical use. 

Fundamentally, there are two ways to 
accomplish the dissolution of the organic 
ubstances contained in the wood : the use 
)f dilute acids at high temperatures and 
*.or responding pressures, or the use of highly 
concentrated acids at low temperatures and 
pressures. 

The former method failed on account 
of the considerable loss of wood substance, 
a further disadvantage of this working 
method being the fact that the sugar is 
produced in the form of thin solutions. 
The latter method has thus far proved a 
failure because of the impossibility of 
recovering the large amount of acid used. 

A method, therefore, which avoided these 
deficiencies, could only be reckoned with 
to become a commercial success. For it 
is essential that an ideal large-scale process 
transforms practically the whole of the 
wood treated into usable products and, 
if the reaction is brought about by means 
of concentrated acid, recovers most of the 
latter. 

Unlike the endeavours in other fields 
of chemistry, the chemical methods of 


treating wood are still rather behind time 
in regard to the exploitation of the many 
valuable components contained in this raw 
material. Due attention is rarely paid to 
the question of how loss of substance is to 
be avoided. The reason most likely is 
that it has not been until relatively late 
that wood began to be seriously regarded 
as raw material for chemical jjrocesses. 

During recent years only, an increased 
activity is to be recorded on the different 
Helds of wood chemistry in regard to impro- 
ved working methods and the manufacturing 
of high-grade final products, though it must 
be admitted that in most processes a large 
percentage of the wood is lost during the 
treatment. Wood distillation, for instance, 
produces about 60 per cent, of useful mate- 
rials (35 per cent, of charcoal, 25 per cent, of 
volatile substances), the balance being lost. 
The pulp industry recovers about half the 
wood in form of pulp while the other half 
is not only lost but lias to be eliminated 
from the process with considerable diffi- 
culties. The industries extracting resins 
and tanning materials from the wood must 
be satisfied, with an even smaller percentage 
while up to 90 per cent, of the wood can 
only be used as fuel. 

This problem of transforming practically 
the whole of the raw material into valuable 
products has been most satisfactorily solved 
by our own wood hydrolysis process, the 
so-called Bergius-Eheinau Process, 
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In painstaking co-operation covering a 
period of many years, my collaborators 
and [ succeeded in building up the chemical 
basis of the process and in working out the 
technique to carry the process through 
satisfactorily. 

Before entering into a description of 
this process, let me state that, when we 
began to work on wood hydrolysis, our 
starting point was not a scientific but an 
economical problem . 

It was the beginning scarcity of food- 
stuffs in Germany in 1916 that made us 
turn our attention to a way of alleviating 
the deficiencies described above by adapting 
the saccharification of wood to the produc- 
tion of a concentrated and digestible sugar, 
or mixture of sugars, fit for human 
consumption in the form of pure glucose or 
of a highly nutritive carbohydrate to be used 
as cattle food. 

With this end in view, we had to exclude 
as disintegrating agents dilute acids, which 
do not allow the production of concen- 
trated sugar solutions, as well as concen- 
trated sulphuric acid. For there is no 
large-scale method to separate concentrated 
sulphuric acid from the sugar formed without 
loss of sugar. As already mentioned, the 
economy of a process, however, in which 
concentrated acid is used in large quanti- 
ties, necessitates the recovery of this acid. 

It was for this reason, that we at last 
chose the chemical reaction, found by 
Willstatter and Zechmeister a few years 


before, of dissolving cellulose in 40 per cent, 
hydrochloric acid, and set to work to develop 
this reaction into a technical process after 
we had made sure that a method for the 
recovery of the concentrated hydrochloric 
acid could be found. So the working out 
of this method really has been the first 
important problem confronting us, and it 
took us a number of years to arrive at the 
present method of distilling off the 
hydrochloric acid under vacuum. 

It takes seven parts of hydrochloric acid 
of 40 per cent, strength for one part of 
wood to produce the largest possible amount 
of sugar. 

The acid is applied to the wood at normal 
temperatures. It is essential that an in- 
crease of temperature is avoided because 
heat easily causes the sugar formed to be 
destroyed . 

The economical workability of the process 
was established beyond doubt only after 
we had found that a sugar-containing acid- 
solution is able to react 'with fresh wood, 
thereby increasing its sugar concentration, 
which led us to develop a kind of diffusion 
process akin to the one used in beet- 
sugar manufacture. • 

Working of the Bergius-Eheinau 
Process. 

The process, a diagram of which is given 
in Fig. 1, is conducted in a battery of 
diffusers with a capacity of from 20 to 40 
cu.m, each, ten of which arc joined to one 
working unit. 



Fig. 1. 

Diagram of the Process. 
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Great’ dillieuUies were experienced in 
building these diffusers so as to resist the 
corrosive inlluence of the concentrated hydro- 
chloric acid. From the glass tubes of the 
laboratory by way of the stone-ware 
apparatus o£ tins experimental plant and 
the so-called Prodorite vessels of the semi- 
t.eehnieal plant, we arrived at last at the 
present diffusers built of iron and lined with 
a special acid-resisting material. After some 
years of continuous running, these diffusers 
ure not showing the least sign of corrosion. 

The. wood which normally contains from 20 
to 10 per (Hurt, of moisture is first shredded 
into suitable pieces about the size of a 
kernel of corn. Saw-dust may be added 
to this material up to 25 per cent. The 
wood is then dried in a revolving drum 
until it contains only about 8 x>er cent, of 
moisture. 

After treating the wood in the pre-mashing 
apparatus mentioned with a solution con- 
taining sugar and hydrochloric acid, it is 
dropped in at the top of the first diffuser 
while the concentrated hydrochloric acid 
is introduced into the last diffuser entering 
at the bottom and, after a certain time 
allowed for the hydrolysis to take place, 
flowing over into the next vessel and so on, 
the liquid coming into contact with fresh 
wood in every diffuser. After having thus 
passed through the whole battery, it is 
drawn off from the first diffuser and trans- 
ported to the distillation plant in form of 
a 32 per cent, of sugar-containing solution. 
The hydrochloric acid is brought to the 
regeneration plant to be recuperated to its 
former strength by the addition of HCl gas 
and then returned to the process. 

During the treatment, two-tliirds of the 
weight of the wood is dissolved by the acid, 
and one- third, remains in the vessels in 
form of lignin. After the hydrochloric acid 
has been systematically washed out, the 
now neutral lignin is easily removed by 
opening the vessels at the bottom. The 
lignin can be used as fuel for the plant, 
but as it is practically free of ashes, easily 
briquetted without the addition of a binder 
and has other special qualities besides, it 
oau be more profitably used for the most 
varied purposes as will be shown later on. 

The next phase of the process is the 
separation of the sugar from the hydro- 
chloric acid which now, after a number of 
years of research work, is effected by distilla- 
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tion under vacuum at a temperature of 
about 36°C. The hydrochloric acid is 
evaporated and used again after condensa- 
tion and regeneration. The distillation 
plant consists of a totally acid-proof appa- 
ratus of evaporators with tubes made of a 
special ceramic material of good heat con- 
ductivity (Fig. 2). 



Fig. 2. 

Diagram of Tubular Evaporator. 


The most difficult problem in constructing 
this apparatus was finding an arrangement 
to avoid the dangerous effect of the different 
heat expansion "coefficients of the ceramic 
and the iron parts. We now have an equip- 
ment for the distillation and condensa- 
tion of hydrocaloric acid under vacuum 
which operates satisfactorily and can he 
built in large units. No corrosion or leakage 
has taken place during some years of running 
the plant. 

After leaving the distillation plant, the 
syrup, now containing 55 to 65 per cent, 
of sugar, is dried in a spray diffuser, hot 
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air being broaglit into contact with the 
finely atomized concentrated solution and 
evaporating the hydrochloric acid and water 
(Fig. 3). 

Zerstaubungstrocknung 


I Zutauf der 





A solid product, containing 1 to 2 per cent, 
of HC1, about 8 per cent, of water and 90 per 
C3nt. of sugars, is collected in cy cions. 

At the same time, the acetic acid contained 
in the wood is distilled and condensed 
together with the hydrochloric acid. In a 
special apparatus it is then separated from 
the latter. 

Practically, no loss of sugar occurs during 
the reaction as every possibility of decompo- 
sition due to increase of temperature is 
excluded. 

The Eaw Material of the Process. 

The Bergius-Rheinau Process can use 
every kind and every quality of wood, 
coniferous wood or wood from foliaceous 
trees, waste wood from the forests or the 
waste of the timber industries. Unlike 
for the production of pulp, the condition 
of the cellulose fibre is of no account in our 
process. Whether the wood to be treated is 
coming from young or old trees, whether 
it be fresh or stored, sound or rotten, it 
makes good raw material for our hydroly- 
sis process. The mixture of the carbo- 
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hydrates produced will, of course, be differ- 
ently composed the same way as the 
carbohydrates differ in the w'ood before 
undergoing treatment. The output of alco- 
hol or crystallised glucose, however, is 
not to any considerable extent influenced 
by these differences in composition. 

The Bergius-Rheinau Process can be con- 
ducted according to the chemical compo- 
nents of the wood to be treated. Wood 
with a large amount of resins or tanning 
substances will be treated with suitable 
solvents before submitting it to the hydro- 
lysis process. The pentosanes of the wood of 
foliaceous trees likewise are first extracted 
by means of dilute acids. 

In most countries, tne raw material 
of the process is to be had in abundance. 
India’s forest area, for instance, is about 
SO millions of hectares, he., 27*5 per cent, 
of the total land area, about the same per- 
centage, by the way, as in Germany. 

The Products of the Process. 

The solid raw sugar, the primary product 
of the process, contains — depending on the 
sort of wood used — glucose, mannose, xylose, 
galactose and fructose, mainly in tetrameric 
form. Polymerisation from the monomeric 
to the tetrameric form takes place in the 
run of the process between the diffusion 
battery and the spray drier. The total 
yield of the different sugars amount to from 
60 to 66 per cent, of the original dry wood 
substance, thus practically equalling the 
theoretically possible output. 

By means of an inversion process, these 
sugars can easily be transformed into a 
fermentable solution. 

The dry wood sugar, a pure carbohydrate, 
can, after neutralising the small amount 
of acid with lime, be used as fodder — espe- 
cially for pigs and poultry — either by itself 
or in mixture with other fodder such as 
barley or dried potato chips. Extensive 
tests carried through by official institutions 
over prolonged periods, proved the fact 
that the feeding value of this raw wood 
sugar is equivalent to that of barley. 

Containing a small percentage of hydro- 
chloric acid, the dry wood sugar, as has 
been found by experts, is an exceedingly 
effective means of securing the preservation 
of green fodder in soils. 
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By the usual fermentation process, alcohol 
can be produced from the wood sugar. 
200 kilograms of raw wood sugar yield 
100 litres of pure 100 per cent, alcohol, 
i.e., about 50 liters per 100 kilograms of 
reducing sugar. 

The xylose contained in the sugar solution 
cannot be fermented by employing yeast, 
and galactose can only be fermented under 
special conditions. They remain in the 
spent wash which in being used over again 
is more and more enriched. The wash 
is then evaporated and the residue dried 
in a spray drier into a stable product without 
the addition of mineral acids. Tins pro- 
duct can also be used as cattle food or for 
other purposes. 

By this method, about 80 per cent, of the 
raw sugar are converted into alcohol while 
the remaining 20 jper cent, are recovered 
as other useful material. 

It is obvious that the raw wood sugar 
can also be used for other fermentation 
processes yielding, for instance, baker’s yeast 
or fodder yeast and lactic acid. From 100 
kilograms of fermented sugar, 50 kilograms 
of dry yeast containing about 55 per cent. 
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of albumen are produced. Accordingly, 25 
kilograms of dry yeast containing about 
13 kilograms of albumen are obtained out 
of 100 kilograms of wood. 

About one-third of the raw wood sugar 
can, by an inversion — and crystallisation — 
process, be transformed into chemically 
pure crystallised glucose or crystallised 
xylose, the former being the more important 
of the two. The inverted raw sugar solution 
is neutralised, filtered and concentrated and 
can then bo easily crystallised. By re-crystal- 
lisation, a white and very pure dextrose is 
obtained. 

The mother-liquor, still containing some 
glucose, mannose and other sugars, can be 
fermented or used as fodder. In this way, 
no sugar is lost. By a special method of 
conducting the process, xylose also can be 
recovered in crystallised form. 

Out of the xylose solution, furfural, a 
high grade solvent for refining resins or 
crude oil, can be produced. It can also 
be used for the production of artificial 
resins and organic acids or transformed 
into other solvents of special properties. 
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Besides tlie products mentioned, a number 
of others can be produced from wood sugar, 
for instance, some special kinds of sugar 
for pharmaceutical and different technical 
purposes, glycerin, tanning substances and 
resins. 

By-Products. 

Lignin, one of the by-products of the 
process, consisting of the non-hydrolysable 
substances of the wood, is produced to 
the amount of 33 kilograms per 100 kilo- 
grams of dry wood substance. As has 
been mentioned, it can be used for the most 
varied purposes. Briquetted lignin, for 
instance, can be turned into a hard and 
uniform charcoal of good quality and both, 
lignin briquette and lignin charcoal, being 


free of acetic acid, are suitable fuels for 
the modern wood-gas generators. 

The other by-product of the process, 
acetic acid, is recovered to the amount 
of 2 per cent, when treating coniferous 
wood and of 5 per cent, when treating 
wood from foliaceous trees. Technical acetic 
acid is not only used as solvent and raw 
material for the production of esters but 
for various other purposes. 

A diagram of the products obtained by 
the Bergius-Bheinau Process is shown in 
(Fig. 4). 

In judging the economic value of the 
process, the fact that it recovers, as has 
been shown, nearly 100 per cent, of the 
wood treated in form of valuable products, 
is of considerable importance. 


Food Adulteration in the Madras Presidency* 

By Herbert Hawley, m.sc., f.i.c. 

{Government Analyst for the Madras Presidency .) 


I PEOPOSE to give some account of the 
working of the “ Prevention of Food 
Adulteration Act in the Madras Presidency ”. 
It is a fact that very little information 
is published as to the working of this and 
similar Acts in other provinces, and I hope 
that this short account of the working of 
the Madras Act may induce Govern- 
ment analysts in other provinces to give 
a similar account of their activities in 
their own areas. There is plenty of infor- 
mation available on the working of the 
Food and Drugs Act in England. All 
public analysts there are under statutory 
obligation to publish quarterly reports ; 
in practice most of them publish annual 
reports as well and preces of these can 
be found in many scientific journals. 

If the reports of analysts in India could 
be studied, it would be found that the 
position is entirely different from that 
of England. In England, analysts usually 
report some small percentage, say 3 to 5 
per cent, of their samples as adulterated. 
But, if one comes to look further into the 
matter, one finds that the bulk of this 
adulteration is due to the infringement of 


certain rules that have been prescribed 
in the interests of public health, e.g ., certain 
preservatives in food are prohibited ; others 
may only be used to preserve specified 
foods and then only subject to a maximum 
proportion being used. Gross adulteration 
by shop-keepers, for example, the mixing 
of margarine (imitation butter) with butter 
is almost non-existent. In India, — I can 
only speak for Madras, but I imagine that 
other provinces show similar results — gross 
adulteration of staple articles of food is 
met with in every area in •which the Act 
is worked. The Madras Act is in force 
in about 60 local areas including the City 
of Madras. Between 6,000 and 7,000 sam- 
ples a year are examined and of these more 
than a third are found to be adulterated. 
During last year in the Madras Presidency, 
of 6,581 samples taken the percentage 
of adulteration was 67 *2% in milk, 33-1% 
in ghee and 10*9% in oils. 

Bad as the figures are for ghee and oils, 
they show a definite improvement on pre- 
vious years, and one looks forward with 
some confidence to some further improve- 
ment. This is due to a change in policy 
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in dealing with food adulteration. When 
the Act was first brought into force seven 
years ago, it and the Eegulations made 
under it, were based on the English Acts. 
Thus fairly complicated regulations were 
prescribed for the labelling of commodities 
which the vendors wished to sell as mixtures. 
The Eegulations also prescribed that when 
a vendor was selling such an article to an 
illiterate, he must give the same information 
by word of mouth. In practice these 
regulations were a complete failure. It 
became the practice of ghee merchants to 
label all their vessels with a notice stating 
that they guaranteed some trivial propor- 
tion of ghee, usually 3 or 5 per cent. As it 
was obvious by mere taste or smell that 
actually a large proportion of ghee was 
X>resent purchasers accepted the vendor’s 
explanation that these labels were meaning- 
less and w r ere simply displayed to meet 
the requirements of the Eegulations. In 
this way heavily adulterated ghee could 
be sold as genuine ghee. Similar difficul- 
ties arose in connection with gingelly oil 
which was at one time very heavily adul- 
terated with the cheaper groundnut oil. 
The requirement that these notices should 
be explained to illiterates was completely 
ignored and it was found difficult to obtain 
witnesses to substantiate a prosecution for 
infringing the rule. The adulteration of 
ghee 'and gingelly oil is now prohibited 
and mixtures may not be sold or stored 
for sale under any designation. This rule 
has been in force for more than a year in 
connection with oil and adulteration has 
fallen from 28% in 1933-34 to 11% in 
1935-3G. A similar rule for ghee was 
in force for 9 months during the last year 
for which complete figures are available 
and ghee adulteration which -was at one 
time as high as 53% fell to 33%. 

Milk adulteration remains steady at a 
very high figure. As milk is sold very 
largely by itinerant vendors, who, following 
a conviction, will usually change their 
district, it is not possible to drive a persis- 
tent offender out of business as is possible 
with residential shop-keepers. I have re- 
commended to Municipalities that they 
should adopt by-laws requiring registration 
of milk hawkers whose licence would be 
liable to withdrawal following a conviction. 
If my recommendation is accepted it will 
be interesting to see whether it causes an 
improvement. 


Though the Madras Act can be applied 
to all food-stuffs I have recommended 
sampling officers to confine themselves, for 
the time being, to staple articles of food 
sucli as milk, ghee, butter and gingelly oil, 
and these commodities make up a large 
proportion of the samples examined here. 

I propose to give a few notes as to t-lie 
methods of analysis used in connection 
with these and a few other commodities 
and the prescribed standards, where they 
exist. 

Milk . — Under the rules it is laid down 
that buffalo milk should contain at least 
9-0% solids-not-fat and 4-5% fat and 
cow milk 8*5% solids-not-fat and 3-0% 
fat. There are supplementary standards 
for nitrogen of 0*53% for buffalo milk and 
0*5% for cow milk. These latter standards 
are intended to be used when decompo- 
sition takes place and it is not possible to 
estimate the proportion of solids-not-fat 
orginally present with any accuracy. When 
a sample is decomposed it is treated with a 
few drops of strong caustic soda, warmed, 
and mixed. It is then easy to get uniform 
sample and it has been found that the 
proportions of fat (estimated by Bose 
Gottlieb) and nitrogen in such a sample 
are, for all practical purposes, identical 
with those in the original milk. In con- 
nection with the Madras standards it should 
be noted that, as with all similar standards, 
all they do is to transfer the onus of proof 
of adulteration to ^ the Analyst when the 
sample complies with the standards. With 
heavily adulterated samples the propor- 
tion of adulteration is calculated from 
the deficiency below the standard figures, 
but in the case of border-line samples 
either above or below the standard, freezing 
point determinations are made with the 
Hortvet Cryoscope. This of course gives 
an exact figure for the proportion of 
added water, and it is frequently found 
that samples which by comparison with 
the standards would be passed as either 
genuine or but slightly adulterated or 
actually heavily adulterated. This arises 
from the fact that milks, and buffalo milk 
in particular, frequently contain 10 or 
even a higher percentage of solids-not-fat. 
When we commenced freezing point deter- 
minations one minor difficulty had to be 
overcome. In Madras, Inspectors are 
instructed to add a small quantity of for- 
malin (40% formaldehyde) to their samples 
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to preserve them in transit. Formaldehyde 
has of course a very low molecular weight 
and accordingly quite small quantities 
have a very large effect on the freezing 
point. To remove the formalin, our pro- 
cedure is as follows : — About 90 mils, of 
milk and about 10 grams of paraffin wax 
(to minimise frothing) are placed in a dis- 
tilling flask which is counterpoised. About 
40 mils, of water is then distilled off. The 
flask is cooled and brought back to its 
original weight with water. It is found 
that all free formalin comes off in the dis- 
tillate. The residual milk will, on acidi- 
fication, give colour tests for formalin, 
but this residual formalin appears to have 
condensed with the proteins of the milk 
as it is found that milk evaporated and 
brought back to its original weight in this 
way has a freezing x>oint almost identical 
with that of the original milk. 

Ghee and Butter . — In Madras there is a 
limit of 20% of moisture for butter. The 
determination of moisture is, of course, 
analytically very simple. On the other 
hand, it is laid down that butter and ghee 
must be prepared exclusively from milk 
or cream, and further the addition of foreign 
fat to either commodity is prohibited. To 
express a confident opinion as to whether 
a sample of ghee (the same thing applies 
to butter-fat) is genuine, frequently involves 
a very large amount of work. Though 
ghee has an average Eeichert value of 
about 32 or 33 many samples give figures 
as high as 40 ; on the other hand, even 
bulked samples can give figures as low as 28. 
N.B . — In these notes I am ignoring ghee 
prepared from the small yield of milk given 
by buffalos which are nearing the end of 
the period of lactation. From such sam- 
ples very low figures can be obtained, but, 
in view of the relatively small yield, the 
presence of one or two such animals in a 
herd will have very little effect on the 
figure for the bulked sample. 

When the Act was first introduced samples 
were normally either unquestionably genuine 
or heavily adulterated and in the majority 
of cases a Eeichert determination alone 
was sufficient. The position has now 
changed entirely. The ghee merchants 
themselves employ semi-skilled chemists who 
can make routine analyses, such as the 
determinations of Eeichert Values and 


Eefraction, and who are competent to 
advise their employers as to the prepa- 
ration of mixtures which will give the 
maximum probability of the sample being 
classed as border-line ” and passed as 
genuine. In these circumstances and in 
view of the great variability in the figures 
for Eeichert Value and Eefraction, it is 
obvious that no sample can be passed as 
genuine without further investigation unless 
it yields a Eeichert of over 30 ; and even 
in these cases some further investigation 
should be done if there is any appearance 
of lack of correspondence between the 
Eeichert Value and the Eefraction. The 
supplementary figures I rely on mainly 
are titre of the insoluble fatty acids, 
melting point of the sterol acetate and a 
determination of iso - oleic acid. An adul- 
terant, which has recently come into popu- 
larity is a very much hardened hydroge- 
nated fat. I believe this is popular because 
it has a lower refraction than the ordinary 
vegetable fats of moderate consistency. 
It is also a fact that, due to the high degree 
of hydrogenation, most of the sterol has 
been destroyed. Accordingly, if a sample 
of buffalo ghee having a high Eeichert 
Value is adulterated with a small amount, 
say 20% of such adulterant, the fact of 
adulteration will not be detected by the 
Eeichert, Eefraction or melting point of 
the sterol acetate. On the other hand, 
this particular form of sophistication is 
easily found out by a determination of the 
titre of the insoluble fatty acids. The 
Titre figure for genuine samples of ghee 
normally lies between 40° and 42°. Figures 
over 42° *5 are very rare and I have yet to 
meet a sample with a titre exceeding 43°. 
On the other hand, the adulterated samples 
usually give a titre of over 43° and figures 
up to 45° have been recorded. If, when 
the presence of this adulterant is suspected, 
the titre gives a border-line figure, it becomes 
necessary to determine the proportion of 
iso - oleic acid before one can give a definite 
opinion. Ordinary vegetable fat of the 
consistency of genuine ghee increases the 
Eefraction considerably and if this increase 
is not high enough to be conclusive one 
can give a definite opinion after determi- 
nation of the melting point of the sterol 
acetate, as these substances contain a 
considerable proportion of phytosterol. The 
highest melting point obtainable after 
repeated crystallisation of cholesterol 
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acetate is 115 *2 ; but using the digitonin 
method and recrystallising only twice, one 
normally obtains a figure of 116 or higher 
when 15 or 20% of vegetable fat is present. 
This test is, of course, absolutely conclu- 
sive, as phytosterol does not occur in animal 
fat. A note describing the method I use 
for the preparation of the sterol acetate 
was published in the Analyst of September 
1933, page 529. The manipulations in- 
volved in this test are not easy. The 
digitonide must he very carefully prepared 
and the final product amounts to no more 
than a few milligrams, the melting point 
of which lias to he determined with great 
precision. The test should not be entrusted 
to any one but a highly skilled chemist. 

It should be noticed that butter is quite 
as commonly adulterated as ghee and that 
those members of the public who believe 
that they are protecting themselves when 
they have their ghee made from butter 
in their presence are living in a false 
paradise. 

In some provinces so-called standards 
have been prescribed for ghee and butter- 
fat. These usually include a minimum 
Reichert Value but sometimes figures for 
Refraction, Sax>onification value, etc., are 
included. On my advice no such standards 
have been prescribed in Madras ; I beiieve 
them to be worse than useless. Owing to 
the variation of the figures given by genuine 
ghee it necessarily follows that there must 
be many adulterated samples which would 
satisfy standards based, as such figures 
must be, on minimum values, and, in such 
cases, to counter the presumption of genuine- 
ness it is necessary for the analyst either 
to attend Court or to give a lengthy expla- 
nation in his certificate which, though 
understandable to a chemist, can only 
confuse the mind of a lay Magistrate. I am 
assuming that no responsible chemist would 
allow himself to be converted into a kind 
of chemical sorting machine, passing or 
condemning samples according as they are 
inside or outside the prescribed minimum 
limits. 

Oils . — In the Madras Presidency the 
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most popular oil is gingelly oil. This is 
commonly adulterated with groundnut oil. 
The estimation is very simple. It is carried 
out by the method of Franz and Adler, 
as quoted by Evers in his paper on the 
determination and estimation of arachis 
(groundnut) oil, Analyst 1912, page 
488. Genuine gingelly oil, by this method 
gives a turbidity at 20°C., arachis at 40° 
and as the increase in the temperature of 
turbidity is directly proportional to the 
amount of arachis oil present it thus supplies 
a figure from which the latter is easily 
calculated. Recently a number of samples 
of coconut oil have been found to be heavily 
adulterated with mineral oil. 

Tea . — Standards for tea are similar to 
those in other provinces. Their effect is 
to prohibit foreign leaf and excess amounts 
of dust and sweepings. At one time tea 
was heavily adulterated. How the great 
majority of samples are genuine. This is 
probably due to the activities of the Tea 
Cess Committee which include not only 
propaganda but also the sampling and 
examination of a large number of 
samples. 

A common adulterant of tea dust is black 
gram husk. Leaf tea has been adulterated 
with foreign leaf. For microscopic exa- 
mination flie tea is boiled with a small 
quantity of 10% sodium hydroxide and 
then washed by decantation with hot water. 
Under the microscope the structure of 
the leaf then becomes quite clear. The 
husk of black gram is easily identified by 
its characteristic appearance. Husk is 
estimated by the ordinary methods which 
will be found in text-books under pepper. 
When foreign leaf is present a determination 
of caffeine is necessary. 

Coffee . — Coffee is largely adulterated. 
The commonest adulterants are chicory 
and Bengal gram. Chicory is estimated 
by text-book methods. Bengal gram is 
easily identified under the microscope after 
the sample has been cleared with sodium 
hydroxide. To estimate it a determina- 
tion of caffeine is necessary. 
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The Occurrence of Mica-Pegmatites around Gurpa, Gaya. 


By Mb p. Bajpai. 

(Geological Laboratories ? Benares Hindu University .) 


S EVERAL veins of mica-pegmatites occur 
near Gurpa, a small railway station 
on the Grand Chord line of the East Indian 
Railway, about thirty miles south-east of 
Gaya. Tin* veins were first noticed by tlie 
author in 1931 and a paper, On the occur- 
rence of Mica at Gurpa, Gaya 55 was read 
before the Geological Section of the Indian 
Science Congress at its Calcutta session in 
January 1935. Recent work on these peg- 
matitic veins has definitely established tlie 
presence of marketable mica in them. A 
brief description of the area is given below. 
Granites, gneisses, quartzites, mica-schists 
and an amphibole schist are the chief 
“ Country ” rocks of the area. Among mica- 
schists a quartz-muscovite schist is of com- 
mon occurrence. It consists wholly of 
quartz and muscovite, the former predomi- 
nating over the latter. Granites and gneis- 
ses form nearly all tlie conspicuous hills of 
the country, the Gurpa hill being the most 
prominent. 


The country rocks are traversed by mica- 
bearing veins, of which five are more im- 
portant. For the sake of description these 
five have been given the following names : — 


South of the Railway 
line 


Cl. The Gidhni vein 
<2. The Safa Pahar vein 
( 3. The Alakdiha vein 


North of the Railway / 4. The Lohagarwa vein 
line l 5. The Pipratantr vein 


Veins South of the Railway Line. 

(1) The Gidhni Vein . — Several small veins 
and lenticular masses of mica-pegmatites 
running east-west occur in the southern- 
most part of the country. Some of them 
are found at the top of the hill range which 
marks the boundary between the Hazaribagh 
and the Gaya Districts, while others are 
found at the foot and on the slopes of this 
range. They occur either along the broken 
line shown on the map or a little to its left 



Map of the Country around Gurpa showing the Distribution of Mica-bearing Pegmatites. 
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or right. Probably, all those outcrops are 
connected with one another and some of 
them form parts of the same vein. Quartz- 
muscovite schist and biotite granite are the 
predominating “ Country ” rocks in this 
part of the area. Only those pegmatites 
are rich in mica which traverse the quartz- 
muscovite schist. A trial pit was sunk at 
the top of the G-idhni Hill near the contact 
of the pegmatite with the quartz-muscovite 
schist. At a depth of about 35 ft. several 
good samples of ruby mica measuring up to 
30 sq. in. were obtained. Generally the 
plates are very lightly stained. 

(2) The Safa Pahar Vein. — The vein was 
first observed in a level country west of the 
Safa Pahar. It was traced eastwards for 
a distance of about four miles. It runs 
through the Safa Pahar in the form of 
several ramifying branches containing no 
mica. After traversing the Safa Pahar it 
again outcrops in a level country for some 
distance, and probably extends upto the 
village of Patwans. From a trial pit about 
20 ft. deep west of Safa Pahar good plates 
of green mica measuring upto 14 sq. in. 
were obtained. 

(3) The AlaJcdiha Vein . — A well-exposed 
outcrop of this vein is seen in a level country 
west of the Alakdilia Dam. West of the 
dam it was traced for about two miles. On 
the east an outcrop of pegmatite was seen 
in the northern outskirts of the village of 
Patwans. The trend of this outcrop sug- 
gests that, probably, it forms the eastern 
extension of the Alakdilia vein. This vein 
also contains green mica. The plates are 
lightly stained and measure upto 20 sq. iu. 

Veins .North op the Pail way Line. 

Besides the Lohagarwa and the Pipratantr 
veins several pegmatite lenses occur in the 
bushy jungle east of the Tilaiya Kala. A 
small vein runs along the Nala on its left 
bank about a quarter of a mile east of 
Katangi. 

(4) The Lohagarwa Vein. — For the greater 
part of its length it runs under alluvium 
and it is only at a few places that it is 
exposed at the surface. Its best exposure 
is seen near the confluence of the Kalaunda 
stream with the Tilaiya Nala, where it 
traverses mica schists. East of Madnuria 
it cuts through granite and contains no 


mica. Recently a mine lias been opened 
about a mile north of Lohagarwa. It has 
already been worked successfully upto a 
depth of about one hundred feet. The grades 
of mica plates which are amber coloured 
vary from Mica Ho. 2 to Ho. 7. 

(5) The Pipratantr V Gin. — The best expo- 
•sure of the vein is near Pipratantr where it 
crosses the Tilaiya stream. Here it is 
above 100 ft. wide and cuts through gneis- 
ses and schists. South-east of the village of 
Pipratantr it is concealed by alluvium for 
some distance. A tributary of the Tilaiya 
exposes it near Kalaunda. East of this 
village it cuts through granite and is seen 
running on the northern slopes of the 
Kalaund-Labni Hills for a few miles. West 
of the Tilaiya Hala it again gets covered up 
by the alluvium. It contains rnby mica of 
good quality. A mine has been opened near 
Pipratantr on the left bank of the Tilaiya 
stream. The output of mica from this mine 
is very satisfactory. 

Besides the pegmatite veins described 
above, several apophyses occur in the country 
forming a sort of network at several places. 
The thickness of the veins varies from a few 
feet to more than a hundred feet and no 
vein maintains a uniform thickness along 
its course. This is due to the occurrence of 
several lenticular masses of mica-pegmatites 
in the same vein. In the veins these lenses 
of pegmatite are connected with one 
another either by a narrow band of pegma- 
tite itself or by that of quartz. 

.Numerous facilities for mica mining can 
be had around Gurpa. The greatest ad- 
vantage, which the area offers, is easy trans- 
port, as the veins lie close to the Gurpa 
Railway Station. The adjoining forests 
abound in good sal-timber and skilled labour 
is available in the neighbouring villages. 
The results of trial pits, the profitable work- 
ing of the two mines which have been open- 
ed in the area, the good quality of mica and 
the facilities for mining available in the 
neighbourhood, point to a promising pros- 
pect of mica- mining in the area. 

According to Holland, 1 the Bihar mica 
belt extends from Jhajha to Bendi 
(Hazaribagh District) in the west, while 


1 Mem . G . S . /., 34, Ft. 2, 45. 
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Fermori 2 states that Chauparan is the 
western limit of the belt. Tlie Gurpa 
mica held lies to the west and north-west 
of Bendi, the distance between Bendi and 
the western limit of the Gurpa field in its 
southern part being about ten miles. The 
north-western face of the area is about 
14 miles to the north of Chauparan. 

With a view to determine the suitability 


2 Rcc. G. S. /., 53, Pt. 3, 28S. 


of the felspar of the Pipratantr vein for use 
in ceramic industries a specimen from the 
left bank of the Tilaiya Kala near Pipratantr 
was analysed for its iron and alkali con- 
tents. It -was found to contain 0-07 per 
cent, of Fe 2 0 ; >, 12 *85 per cent, of I\ 2 0 and 
about 4*08 per cent, of Na 2 0. Experi- 
ments made in the Department of Ceramics 
of the Benares Hindu University show that 
the felspar is of good quality and can be 
used in glass and ceramic industries. 


OBITUARY. 

Mr. J. H. Field, M.A., C.S.I. 


T HE death of Mr. J. H. Field, m.a., C.S.I., 
is a great loss to Meteorological Science. 
He was the Head of the Indian Meteorolo- 
gical Department from 1924 to 1928. 

Before Mr. Field entered service in India 
in 1904, he had already achieved distinc- 
tion during the Boer War by devising an 
automatic alarm fence which, on contact, 
lit flares and rang alarms in block houses. 
In order to gain first-hand information of 
the intricacies of upper air soundings, he 
undertook a balloon voyage at Lindenberg 
and also learnt the technique of kite flying. 
At that time Mr. W. H. Dines had just 
started his, now famous, upper air investi- 
gations in England and Mr. Field was not 
slow to realise the value of this important 
work. He devoted some time with Mr. Dines 
to gain an insight into the problems 
of the upper air. It is probably correct to 
say that in India Mr. Field was the first to 
send up kites fitted with temperature and 
humidity recording instruments. In 1905, 
while testing his' kite-winch machines at 
Karachi, Mr. Field discovered that above 
the surface layer of moist air in that region 
there was a dry and warm current. During 
the next two years, kite experiments were 
undertaken at Belgaum. Mr. Field was not 
satisfied with these desultory observations 
and took short leave for a voyage across the 
Bay of Bengal with a view to carry out 
upper air soundings in that great laboratory 
of Indian cyclones. It was always a plea- 
sure to listen to the various anecdotes of 
his quaint experiences while flying kites at 
various places. 


Mr. Field, as a born experimentalist, had 
to struggle hard between his own natural 
inclination of working in laboratories and 
workshops and the high sense of adminis- 
trative responsibility as an officer of the 
Department. He, however, never could 
forget his ideal, namely, upper air research 
and amid his less interesting adminstrative 
duties managed to improvise a small work- 
shop in Simla. In this ill-equipped place he 
designed some very light recording instru- 
ments for use with his kites. This was a 
noteworthy achievement. He also over- 
came serious difficulties in the measurement 
of winds in higher altitudes under Indian 
conditions. The rubber balloons used in 
Europe rai)idly deteriorated in the tropics. 
After a very patient testing of various kinds 
of materials he substituted gutta-percha 
and celluloid balloons in place of rubber. 
His activities, however, were perforce limit- 
ed on account of financial difficulties, as the 
Government in those days was not in a 
position to realise the importance of upper 
air research. Things looked very gloomy 
indeed and between 19.10-12 Mr. Field, in 
sheer despair, was seriously contemplating 
resignation. It was chiefly through the 
good offices of the lioyal Society through 
the Secretary of State for India, that even- 
tually three lakhs of rupees were sanction- 
ed specifically for upper air research and 
Mr. Field selected Agra as the venue for his 
experimental and investigational activi- 
ties. This is the history of the establish- 
ment of the ^Erological Observatory at Agra 
in 1914 with Mr. Field as its first Director. 
It was* here that his special aptitude for 
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experimental -work found full scope and 
Mr. Field laboured incessantly for a decade 
to adapt experimental methods of the West 
to suit Indian conditions. It is to him that 
we owe the splendid collection of standard 
meteorological data of the upper layers of 
the free atmosphere over India. His investi- 
gations on the relation between the monsoon 
and the upper winds and the standard ex- 
posure of instruments in India will long be 
remembered in the meteorological history 
of India. 

Mr. Field’s activities were interrupted by 
the Great War during which he went to 
Britain and joined the Admiralty Besearch 
Station at Shandon, Scotland. Here he 
designed an electrical depth recorder for 
paravanes on mine sweepers. After the con- 
clusion of the War, Mr. Field returned to 
India and resumed his upper air investiga- 
tions. In 1922 his services had to he requi- 
sitioned in the Director-General’s Office at 
Simla. Mr. Field knew that his duties 
would be mainly administrative but did 
not flinch. On the contrary he brought 
with him his impressive enthusiasm and 
convincing advocacy to lubricate the ad- 
minnistrative machine at Simla. Mr. Field's 
predecessor in the Office of the Director- 
General was Sir Gilbert T. Walker, a 
mathematician of repute. Under Sir Gilbert’s 
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direction the mathematical and physical work 
done in the India Meteorological Depart- 
ment had received world-wide recognition. 
It was in the fitness of things therefore that, 
after the retirement of Sir Gilbert, the 
mantle of the Director-Generalship fell on 
Mr. Field, a born experimentalist. 

Mr. Field did not relinquish his meteoro- 
logical work even after his retirement. Jlis 
services were requisitioned by the Air 
Ministry, London, to investigate the cause of 
the so-called Gibraltar plume In this 
work also he exhibited his characteristic 
thoroughness and foresight by preparing a 
clay model of Gibraltar and experimenting 
with it in a vind tunnel before proceeding 
to determine the characteristics of the wind, 
circulation on the spot. 

His example has been a constant source 
of inspiration to the staff of the India Meteo- 
rological Department who received such 
guidance in a critical time of intense acti- 
vity as financial facilities allowed. For this 
service alone the Indian Meteorologists can 
never be sufficiently grateful to him. The 
India Meteorological Department will ever 
remain indebted to Mr. Field for the tireless 
patience and critical acumen which have 
characterised both his scientific and ad- 
ministrative activities. 


Nanga Parbat Expedition, 1937. 


A S we go to the press, our attention has 
been drawn to an Associated Press 
message dated June 20th, concerning the ill- 
fated Nanga Parbat Expedition which was 
overwhelmed by an avalanche. Eight of 
the nine climbers, including the intrepid 
mountaineer leader Dr. Wien, perished. Nine 
Gurkha porters are also reported to have 
been killed. The news of the disaster will 
be received with the greatest dismay ; the 
mountaineer experts opine that the season was 
not propitious for the ascent of the peak which 
is considered more accessible in autumn. 

Two unsuccessful attempts on Nanga 
Parbat (26,629 feet) have been recorded. 
The first of these was made in 1895, and the 
second in 1934. The latter was led by 


Willi Merkl. The present expedition arrived 
in Bombay on April 30, and established 
their base camp at an altitude of 10,650 feet 
on May 18. Camp 2 was reached on May 25 
but owing to the unfavourable weather 
conditions the climbers had soon to return 
to the base camp. Weather having improv- 
ed they proceeded rapidly reaching camp 2 
on June 3, camp 3 on June 4 and camp 4 on 
the next day. 

The porters all belonged to the Himalayan 
Club and had been on several expeditions 
including the Everest. 

The members of the ill-fated expedition 
included Prof. C. Troll and Dr. H. Hartmann, 
eminent geologists who proposed to collect 
scientific data during the climb. 
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Some New Features in the Activated 
Accumulation of Solute Molecules 
at Surfaces of Solutions. 

When the surface of a solution of benzo- 
purpurin is allowed to age, an adsorption 
film develops which has some properties 

similar to those of the films of insoluble 
substances studied by Langmuir, Adam and 
others. This novel phenomenon, first ob- 
served in this laboratory 1 has been success- 
fully interpreted as a case of activated accu- 
mulation. 2 The same phenomenon has later 
been observed by McBain and Wilson with 
soap solutions 3 and by Florence, Myers and 
Harkins with lauric acid solutions. 4 The 
present author has continued the experi- 
ments on the rate of accumulation and the 
time-variation of surface tension with solu- 
tions having different concentrations of 
benzopurpurin from M/625 to M/5,000. The 
results disclose some new and interesting 
features of the phenomenon. First, the 
application of Langmuir theory of adsorp- 
tion to the process of accumulation show's 
that the solute molecules in the adsorption 
film try to remain whipping and whirling 
whenever there is enough free space to do 
so, thereby increasing their sphere of action 
in inhibiting accumulation. The effect of 
varying the concentration is also of interest. 
In the more dilute solutions, there is a rough 
proportionality between the rate of accu- 
mulation and concentration. At higher con- 
centrations, however, there is an abnorm- 
ally high enhancement in the rate of accu- 
mulation which is possibly to be connected 
with the polymerisation of the dyestuff. 
The study of the variation of surface tension 
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with time (by the new technique described 
by the author 2 ) of an M/1, 000 solution bf 
benzopurpurin shows a behaviour similar to 
that exhibited by the lauric acid solution, 4 
with a few differences. The surface tension 
falls sharply (though only to a small extent) 
in the first instance, falis slowly thereafter 
for half an hour, then falls rapidly for the 
next half hour and finally tends to attain 
the equilibrium value. The details of these 
observations as w r ell as their interpretation 
will shortly be published elsewhere. 

K. S. Gururaja Doss. 


1 Doss, Cun\ Sc/., 1935, 4, 405. 

2 Doss, Proc. Ind. Acad. Sc/. } 1936, 4, 97. 

8 McBain and Wilson, J. Am. Client . Soc., 1936, 58, 
380. 

4 Florence, Myers and Harkins, Nature, 1936, 138, 
406. 


Influence of Double Bond on the f 
Stability of Heterocyclic Comjpounds. 

Ingold 1 brought forward evidence to show 
that the presence of a potential semi-cyclic 
double bond, whilst hindering the formation 
of smaller rings, should promote that of 
seven- and eight-membered carbon rings. 
It has been thought worthwhile to examine, 
in a number of cases, how the stability of 
a heterocyclic compound is influenced by 
the introduction of a double bond just out- 
side the ring. 

It is now observed that the introduction 
of a double bond just outside a heterocyclic 
ring of the type (I) decreases the stability 
of the .ring. The thiazole (I) condenses 
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with aldehydes to furnish the compound 

(II) . 2 Both these compounds are hydro- 
lysed by alkali to the corresponding acids. 
A comparative study of the rate of hydro- 
lysis definitely shows that the compound (II) 
is less stable than (I). 

N = C — NHR yN = C — NHR 

Clio/ | R'CH=C<Q | 

^CO— S ^CO-S 

(I) (ID 

In contrast to the above observation, it 
has previously been found 3 that the com- 
pound (IV), obtained by the condensation 
of the thiohydantoin (III) with aldehydes, 
is much more stable towards alkali than 

(III) . It was further observed that, al- 
though the thiohydantoin (III) exists in 
the thio -thiol tautomeric forms, the com- 
pound (IV) exists only in the thiol form. 
This observation shows that, in all proba- 
bility, a relationship exists between the 
internal strain in the ring (IV) consequent 
upon the introduction of a double bond just 
outside the ring and the tendency of the 
ring to acquire a double bond for becoming 
stable. 


CH- 


/ 


NH-CS 




N = C — SH 


R / Ctt=C< 

'CO —NR x CO-NR 

(III) (IV) 

My thanks are due to Prof. P. C. Guha 
for his kind interest in this investigation. 

Te.jendra NTath Ghosh. 


Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 

June 6, 1934. 


1 /. Chew. Soc., 1921, 119 , 309. 

2 Ghoshj J. Ind . Chcm . Soc., 1937, 14, 113. 

3 Ghosh, ibid, 1934, 11 , 26-27. 


6-Aceto-7-hydroxycoumarin. 

The condensation of resaeetophenone with 
malic acid and sulphuric acid has been 
described by Aggarwal and Dutt 1 who ob- 
tained in this reaction the substance figures 
in the title. Ray, Vaid and Silooja 2 have 
indicated the formation of this substance 
in very small yield by the Fries’ migration 
of 7-acetyloxyeoumarin. Joshi 3 has des- 
cribed this compound in detail. 

The condensation of resaeetophenone, 
malic acid and sulphuric acid at all* tempe- 
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ratures between 90 -130° gives 7 -hydroxy - 
coumarin by the extrusion of the aceto 
group from the nucleus, a fact which we 
have established by a mixed m.p. deter- 
mination with an authentic specimen. At 
lower temperatures, the only isolable pro- 
duct is unchanged resaeetophenone, which 
as isolated from the reaction mixture melts 
at 139° instead of 142°. The substance 
described by Butt and Aggarwal also melts 
at 139°. This substance shows no lowering 
in m.p. when mixed with a genuine speci- 
men of resaeetophenone. It may be stated 
that resaeetophenone requires C, 64«0% 
■whilst, the substance m.p. 139° was found to 
have 0, 64 -5%. This fact also supports the. 
view that the compound described is impure 
unchanged resaeetophenone. 

K. JT. Gaind. 

S. K. Gupta. 

J. 1ST. Ray. 

University Chemical Laboratories, 

Lahore, 

May 20, 1937. 

1 /. Ind. Chem. See ., 1937, 14 , 109. 

2 J. Chem. Soc ., 1935, 813. 

3 Proc. Ind. Sci . Cong., 1937, Hyderbad Session. 


Enzyme Method for the Estimation of 
Adrenaline from Suprarenal Glands. 

Adrenaline, the active principle of the 
suprarenal glands, owing to its ease of oxi- 
dation by oxidising agents, has given rise 
to a number of methods for its analysis. It 
has been observed that the oxidase prepared 
from the seeds of Dolichos lablab has the 
property of oxidising adrenaline to a red 
coloured compound and based on this ob- 
servation a colorimetric method has been 
developed for its assay. Recently Blaschko, 
Riehler and Schlossmann 1 decteted the pre- 
sence of adrenaline oxidase in liver and 
kidney of rats, rabbits and guinea-pigs. 

During the course of investigation on the 
action of the oxidase on adrenaline, it was 
observed that (1) colour formation takes 
place between pH 4*4 — 7 *6 and the colour 
is more stable in the acid range, (2) colour 
develops within 20 seconds, and (3) a good 
proportionality exists between different con- 
centrations of adrenaline, and the intensi- 
ties of colour developed. 

The method was applied for the estima- 
tion of adrenaline in fresh suprarenal glands. 


Letters to the Editor 


647 


do. 12 1 
June 1937 J 

Fresh glands from dogs and monkeys were 
extracted with IN" /10 HOI. and proteins pre- 
cipitated by the addition of 10% sodium 
acetate and heating. The solution was 
filtered and the filtrate made up to a known 
volume. 5 e.c. of the solution was mixed 
with 2 c.c. of M/2 phosphate buffer (pH 6 -0), 
3 drops of 1% fioO., and 2 c.c. of enzyme 
solution. The colour developed within 
1 minute, which was then compared with 
the standard. Results obtained by the 
enzyme method were then compared with 
those obtained by the blood-pressure method. 
Table I incorporates the data. 

Table I. 


Animals 

mg. of adrenaline per 1 gm. of 
fresh gland 

Enzyme method 

Blood-Pressure 

method 

Monkey 1 

1*26 

1 -29 

2 

1*64 

1-48 

3 . . 

0-66 

C -59 

1 . . 

1-67 

1*67 

Dog 1 . . 

0-48 

0*49 

2 

0-50 

0*50 

3 . . 

0-44 

0*54 

4 . . 

0*33 

0 *34 


It will be seen from the table that the 
two sets of results show a good agreement. 


Kamala Bhagvat. 
Department of Pharmacology, 

Haffkine Institute, 

Bombay, 

June 1, 1937. 

1 /. Physio!., 1936, 89, 5. 


Anthracnose of Cucurbits in the Punjab. 

Several cucurbits are grown in India as 
vegetable crops both in the kharif and the 
rabi seasons but anthracnose due to Colle- 
totricJmm lagenarium (Pass.) Ell. et Hals., 
[ = Glomcrella lagenarium (Pass.) Stevens] 
which is supposed to be co-existent with 
its hosts, has not so far been reported to 
occur in this country. Uppal, Patel and 
Kamat 1 mention Glceosporium sp. on dudhi 
(. Lagenaria leucantha Eusby). As it is very 
difficult to distinguish between the genera 
GolletotricJium and Glceosporium , it is possi- 


ble that the fungus mentioned by IJppal et 
al. is 0. lagenarium. Aside from this, the 
writer has not so far come across any other 
published report regarding the occurrence of 
this disease in India. 

In April 1937, the writer found that severe 
damage vms being done to Jcakri ( Cucumis 



Fig. 1. 

Anthracnose of cucurbits showing lesions on leaves 
and stems, and cankers on young fruit. Note crinkled 
and distorted leaf. 

melo L. var. utilitissmvs Eoxb.) and kaddu 
( Lagenaria vulgaris Seringe) in fields near 
Ferozepore in the Punjab. Nearly an 
eighth of the crop had already been des- 
troyed and the disease was spreading rather 
alarmingly. In newly attacked plants 
small yellowish to brown spots were mani- 
fest on the lamina of the leaves and in 
advanced cases large brown areas with dead, 
cracked centres were noticed Many of the 
leaves, especially the young ones, were 
crinkled and distorted and had a scorched 
appearance in the dead plants. Similar 
elongated lesions were present on the 
petioles and the stems. Fruits were just 
beginning to form and, in affected plants, 
many of them showed sunken, water-soaked 
cankers which vvere oval to longish. In 
advanced cases the plants were outright 
killed and there was every chance of loss of 
the entire crop. 

About five days previous to this, the crop 
was very promising but the rains in the 
early part of April seemed to have started 
“ infection centres 5? and within these few 
days much loss had already been inflicted. 
According to the farmer this same disease 
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liad been observed in previous years but it 
had usually appeared much later, when 
part of the crop had already been harvested. 
This year, however, it had appeared very 
early, even before the fruit had started 
forming. The crop was watered from a well 
and the disease generally followed the 
course of the irrigation channels. 

The symptoms of the disease very closely 
resembled the description of cucurbit anthrac- 
nose given by Gardner. 2 Acervuli were 
abundant but setae were rather rare. Spores 
were one-celled, hyaline, oblong to ovate- 
oblong and slightly pointed at one end with 
two or three vacuoles. Spores formed on 
the plants had a range of 12-27 x 4-0 p 
with a mean of 16-5 x 5-1/x, the range 
given by Gardner being 13-19 x 4-3 p. 
The spores of the Indian fungus are there- 
fore slightly longer than those of the 
American fungus. 

The disease has been shown to be seed 
borne in the U.S. Experiments to determine 
the host range, seed treatment, sprays, etc., 
have been undertaken. The photograph 
shows lesions on the leaves and stems, and 
cankers on the fruit. 

B. B. Muisdkur. 
Imperial Agricultural Research 
Institute, New Delhi, 

April 27, 1937. 


1 Uppal, B. N., Patel, M. K., and Kamat, M. N., “"The 
Fungi of Bombay/’ Bombay Dept. A gri. Bull., 1934, 176. 

2 Gardner, M. \V. . e ' Anthracnose of cucurbits,” 
7.S.D,A. Bull., 191S, 727, 1-68. 


Mutations in Gram Cicer arietinum L. 

In the bulk-plots sown with Pusa gram 
Types 17 and 25 at Kama!,* two mutations 
were observed in the year 1934. A brief 
description of these is given below. 

Mutation in Pusa Gram Type 17 . — 
The most striking feature of this mutant 
is its simple leaves unlike the compound 
leaves of gram Type 17 (Figs. 1 and 2). The 
leaf-blades show a few 7 deep incisions which 
in some leaves reach almost the mid-rib, 
dividing the lamina into lobes. The lobes 
are joined at the base. The leaves on the 
main axis exhibit deeper incisions than those 
on the branches. The shape of the first leaf 


* This study was commenced at the Botanical Sub- 
station, Karnal, financed by the Imperial Council of 
Agricultural Research, which was transferred to Pusa in 
1936. The assistance of the Council is gratefully 
acknowledged. 


on the branches is constant. Here the inci- 
sions are few and the apex is round. The 
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Fig. 1. 


Fig. 2. 


Mutant in Type 17 gram. 


Type 17 gram. 


shape of the leaf-blade in other leaves is 
very variable. The stipules are green leafy 
structures and are either free from the 
lamina or jointed to it on one or both sides. 
In fhe plants of Type 17, the stipules are 
free from the leaf-blade. The mutant plants 
are semi-spreading and more' open than 
those of Type 17. The lower branches have 
a tendency to grow longer than those arising 
from upper nodes. 

The flowers, pods and seeds do not differ 
from those of Type 17. 

Mutation in Pusa Gram Type 25 . — 
This mutation is equally interesting. The 
leaf, which again is the part affected, is 
compound, pinnate and stipulate. The leaf- 
size is considerably reduced. The leaflets 
are tiny, and lanceolate to ovate in shape 
with a serrate margin. The main mid-rib 
branches into secondary mid-ribs on which 
are borne the tiny leaflets. In some leaves, 
the leaflets arise from the tertiary mid-ribs. 
Towards the tip of the main mid-rib, a few 
leaflets arise from it and the apex termi- 
nates in a solitary leaflet. The leaf stalks 
are 1*0 to 1*5 mm. in length. The lower- 
most leaves have longer stalks. The stipules 
are quite distinct from each other. The 
branches, the mid-ribs and the leaflets are 
all hairy. The foliage is dull green. The 
leaflets on an average are 7-25 x 3 *08 mm. 
in size while those of Type 25 measure 
11*1x6 -5 mm. In habit the mutant 
plants are bushy and crowded — very differ- 
ent from those of Type 25. The flowers, 
pods and seeds resemble those of Type 25. 

Branches of the mutant and of Type 25 
are illustrated in the photograph (Figs. 3 
and 4). 
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Fig. 3. Fig. 4. 

Type 25 gram. Mutant in Type 25 gram. 

Further investigations are in progress. 

E. B. Ekbote. 

Imperial Agricultural Institute, 

Aew Delhi, 

31 ay 19, 1937. 

Chromosomes of Rana tigrina. 
Considerable advance has been made 
during recent years in our knowledge of 
the Amphibian chromosomes, and several 
species belonging to the genus Rana have 
been investigated in this direction. But so 
far as we are aware no report exists up to 
the date of writing as regards the chromo- 
somes of the well-known Indian species, 
Rana tigrina* A briet account of our preli- 
minary observations on the chromosomes 
of this species is presented herewith. 

A polar view of the equatorial plate in 
the metaphase clearly shows 26 chromosomes 
of different sizes and shapes having V- and 
J-shape. We have examined several plates 
showing this stage and in all of them invari- 
ably the number of chromosomes is 26 show- 
ing the above-mentioned variation in size 
and shape as shown in the accompanying 
Fig. 1. All the chromosomes seem to show 
median or sub -median fibre attachment, 
since they show constrictions either median 
or sub -terminal. In this resiiect, therefore, 
the Indian species resembles the Japanese 
forms, R. ni gromaculata and R. rugosa 
investigated by Iriki 1 and the European 
form, R. eseulenta studied by Galgano. 2 
However, the Indian frog differs from 
R. teynporaria , studied by Makino 3 in the 
fact that in the latter species there are con- 
stantly found two very small grain-like 
chromosomes, which are absent in the 


* See the list by Oguma and Makino, /. Genet., 1932, 
26.* 



1 

Fig. 1 . Spermatogonial metaphase showing 26 
univalent chromosomes. 


Fig. 2. Primary spermatocyte metaphase showing 
13 bivalents. Camera lucida drawings, magnification 
being 4200 X 

chromosomal complex of R . tigrina , E. 
nigromaculata and R. rugosa and R. eseulenta 
In the primary spermatocytes 13 biva- 
lents are seen at the metaphase (Fig. 2), five 
or six of which are of large size while the 
remaining are small. All the chromosomes 
appear thick and much condensed as is 
generally the case with the majority of 
Anurans so far studied. 

J. J. Asana. 

Gujarat College, E. G. Kharadi. 

Ahmedabad, 

31 ay 26, 1937. 


1 Iriki, Sh.j Science Reports of the Tokyo Bitnnka 
Dai got hu, 1932, B 1, GI. 

2 Galgano Mario, Monitore Zoologieo Italiano supp., 

1931, 41, 224. 

3 Makino, S., 7 he Proceedings of the Imperial A cadamy , 

1932, 8, 1, 23. . 


Pearl-like Concretion from a Siluroid 
Fish. 

While investigating the fauna of the 
Calcutta Corporation Waterworks at Pulta 
in Ffovember 1936, the author had the occa- 
sion to collect a large number of dead or 
dying Siluroid fishes of the species, Rita vita 
(Hamilton) found floating in one of the 
pucca settling tanks which were buried after 
examination in a pit in the earth with a view 
to prepare the skeleton. After four months, 
i.e., in March 1937 while the skeletal remains 
were being removed from the pit, the author 
observed a small, bright, salmon-coloured, 
transparent' spherical mass attached to a 
piece of disintegrated tissue sticking to the 
skeleton of the dorsal fin. Closer examina- 
tion showed this to be a pearl-like concre- 
tion (Fig. 1) not unlike those from marine 
fishes in general appearance and structure 
previously recorded by the author. 1 There 
were meridional cracks, both superficial and 
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deep, on the surface of the concretion re- 
vealing several concentric layers of appa- 
rently chitinous material which were strong- 
ly striated in a meridional direction. The 
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menon is probably peculiar to the Siluroids, 
but the present meagreness of knowledge 
on the subject does not warrant such a con- 
clusion. 

The author’s thanks are due to his friend, 
Dr. M. S. Krishnan of the Geological Survey 
of India, for the determination of the speci- 
fic gravity and refractive index of the c pearl\ 
H. Srinivasa Bao. 
Zoological Survey of India, 

Calcutta, 

June 4, 1937. 


Fig. 1x7. 




Pearl-like concretion from a Siluroid Fish. 


a — Before immersion in water. After immersion in 
water for three days, c — The inner surfaces of the con- 
cretion cut in a slightly excentric section passing through 
the nuclear part and showing the loose concentric layers 
composing the concretion. 


concretion was 2 -8 mm. in diameter, 0 -0138 
gm. in weight, and had a refractive index 
of 1-560. The specific gravity was 1-394 
when dry and 1-604 after immersion in 
water for 3 days, showing that the concre- 
tion was capable of absorbing a considerable 
quantity of moisture. After 3 days in water, 
the concretion showed more longitudinal 
cracks and splitting of the layers, lost its 
transparency, and its colour which faded to 
a dull pale-brown (see Fig. c). Although 
a careful search was made in the pit (con- 
taining the skeleton of 18 fishes) for more 
pearl-like concretions none was found. The 
formation of such 4 pearls ’ in fish is pre- 
sumably very rare. The position in which 
the 4 pearl ’ was found does not imply that 
there was an organic connection between it 
and the tissues underlying the dorsal fin, 
for under the conditions of putrefaction in 
the pit the 4 pearl 5 may have been displaced 
from its original location in some other part 
of the body of the fish, and come to lie on 
the skeleton of the dorsal fin. 

The occurrence of the skeletal remains of 
a marine Siluroid fish in Caranx ( Caranx ) 
melampygus Cuv. Yal. from the Andamans 
(vide p. 97 of the reference cited) along with 
pearl-like concretions, and the present occur- 
rence in freshwater Siluroids of similar 
4 pearls ’ seem to suggest that the pheno- 


1 Proc. Nat. Inst. Sci. India , 1936, 2, 93—100, pi. ii. 

Influence of the Phenyl and Carboxyl 

Groups on the Course of Reaction in 
Walden Inversion Processes. 

Contradictions in the empirical generalisa- 
tions of Frankland 1 and Horton 2 and the 
inadequacy of the experimental data availa- 
ble to test tbe rules have already been point- 
ed out. 3 With a view to understanding the 
influence of the carboxyl and phenyl groups 
in the course of reaction in Walden inversion 
processes, substitution reactions with mono- 
ethyl- Z-malate (I), Z-a-hydroxy-glutaric acid. 
(II), Z-a-hydroxy- isovaleric acid (III), and 
Z-a-hydroxy-Zsocaproic acid (IV) have been 
studied. Substance (I) gave monoethyl-Z- 
ehlorosuecinate by treatment with thionyl 
chloride while diethyl-Z-malate is known to 
yield diethyl- (Z-chlorosuccinate lending direct 
evidence to the validity to Horton's rule. 
(II), (III) and (IV) are found to react with 
thionyl chloride and subsequently with 
hydroxylating agents (potassium hydroxide 
or silver oxide) just in accordance witli the 
requirements of the above rule. The uniform 
behaviour of a halogenating agent and a 
hydroxylating agent when employed succes- 
sively, as observed in the above experiments, 
also lends support to Horton's generalisation. 

The author wishes to express his thanks to 
Dr. P. C. Guha for his keen interest in the 
above investigation. 

V. Anna Bao. 

Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

June 21, 1937. 

1 Frankland and Garner, J.C.S . , 1914, 105 , 1101. 

2 C. L. Horton, Chem. News , 1913, 108 , 37. 

3 Anna Rao and Guha, /. pr. Chem f , N.F., 1933, 

138, 167, 
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Television Cyclopaedia. By A. T Witts. 

(Chapman and Hall, Ltd., London). 

Pp. 151 with 97 figures. Price Ish. 6d. net. 

To a person writing a hook of this kind, 
the problem is always one of range and 
selection, of what to include and -where to 
stop. And in the case of television engi- 
neering requiring some knowledge of a 
variety of subjects, for example, optics, 
lluorescence phenomena, electronics, high- 
frequency technology, motion-picture engi- 
neering practice, electrical engineering, 
etc., the question of selection is by no means 
easy. On the whole, the book is fairly com- 
prehensive with its hundreds of items. 

Supported by nearly 100 figures, the 
author gives brief explanations for each 
item listed in the book ; these occupy only 
one line in some cases and over two pages 
in others. Brevity is not secured at the 
expense of clarity ; the reader does not get 
the impression of jerkiness or multilation. 
The arrangement in alphabetical order is 
helpful in locating any desired item quickly; 
and no index is required. On the other 
hand, it cannot be expected to give a con- 
nected account of the subject as a whole. 

On pages L33 and 134, it would have been 
more satisfactory to have written diffraction 
for defraction ; at the bottom of page 133, 
defraction body is better written diffracting 
medium. 

Any one interested in television engineer- 
ing, will find this book really useful. The 
printing and get-up leave little to be desired 
and the price is not excessive. EE. 


Culture Methods for Invertebrate Animals. 
J. G-. Needham, Chairman, Committee of 
Preparation. (Comstock Publishing Co., 
Inc. Ithaca, New York), 1937. Pp. xxxii + 
590. Price 4 dollars. 

A compendium of the utmost importance 
to every zoologist including the modest high 
school teacher whose sole aim is to thrill his 
young and eager pupils with the magic of 
the living and moving animals, has been 
made possible by the co-operation of a large 
number of American zoologists, and by a 
grant of the National Research Council. 
The idea which originated at one of the 
meetings of the American Association for 
tl?e Advancement of Science was taken up 


by an influential Committee under the chair- 
manship of Prof. J. Gr. Needham whose call 
for co-operation and material met with gene- 
rous and prompt success. The result has 
been the production of an immensely im- 
portant book for which, though the Com- 
mittee modestly claim only the status of 
a compendium and the beginning of an 
effort, is nevertheless a very successful and 
efficient effort. 

Perhaps the most valuable contribution is 
that embodied in the first part of the work 
where a general account of the methods of 
collecting and maintaining marine and fresh- 
water invertebrates is given by the members 
of the Committee. The importance of this 
section which includes extremely useful 
general information is considerably height- 
ened by beautiful illustrative figures of the 
simple apparatus that one needs to set up 
in one’s laboratory for rearing animals, appa- 
ratus which in most cases, one can make for 
one’s self. 

The section on the Protozoa is headed by 
a general account of how cultures of free- 
living protozoans may be made. Media for 
chlorophyll bearing animals, for colourless 
flagellates, ciliates and the Sarcodina are 
listed. Then follows a series of methods for 
a variety of protozoans belonging to all 
orders. A brief account of methods to rear 
sponges from larvae as well as from dissoci- 
ated cells is given, also the raising and care 
of the common coelenterates, flatworms and 
annelids. The section on the Arthropoda is 
necessarily the longest, that on insects alone 
extending over 250 pages, the insects of 
economic importance being treated at great 
length. Often the methods tried by more 
than one author are given to enable the 
reader to benefit by the experience of a 
variety of specialists in the line. Brief ac- 
counts of the methods of rearing many of 
the common molluscs, echinoderms and asci- 
dians are also given. 

In each case, the medium of growth, the 
food and very often the temperatures at 
which the cultures give the best results, are 
given. In many cases, the details of the 
method of feeding are also noted. Every 
contribution is supported by a bibliography 
and sopaetimes useful cross references to 
allied Species are given. A comprehensive 
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Index' a.n< l a, list or contributors considerably 
heighten the value* of the work. 

B. R. S. 


The Spotted Bollworms o£ Cotton ( Earias 
fabia Stoll., and Earias insulana, Boisd) 
in South Gujarat, Bombay Presidency. 
By l’». l\ Deshpande and N. T. Nadkarny* 
(Imperial Council of Agricultural Rc- 
Ncarcli, I ><*lli i), Pp. 208. Price 

Its. 5—11 or ttsh. lid. 

The monograph decals with the results of 
investigations on the spotted bollworms, 
financed by t.lm Indian Central Cotton 
Committee, and carried out at Surat for 
S years from 11)23 to 1931. The authors, 
alter mentioning about the occurrence of 
the. bollworms in different parts of the world 
and in different places in India, give in 
detail the. life-history and habits of the pest 
alter which the types of damage done to the 
cotton crop are described. The authors also 
deal ’with the control methods tried by 
them such as the removal of attacked shoots, 
the. growing of trap crops, the use of deter- 
rants, attractants and insecticides, para- 
site liberation and general clean-up measures. 
In a series of appendices information is 
given on the spotted bollworms in Khandesh 
and also on the cotton shoot roller and the 
pink, boll worm. 

As a result of their studies the authors 
state that the pest, is active throughout the 
year and that its life-cycle is completed in 
32-35 days. The moths are capable*, of 
aying on an average 132 eggs. In South 
Gujarat, the caterpillars are known to go to 
the. soil for 'pupation. Both species of 
Earias — E. fabia and E. insidana — are pre- 
sent, the former predominating. According 
to the authors, 20—59 per cent, of the shed 
bolls are found damaged by the worms. Of 
I, Ik* several methods tried for the control of 
the pest they claim that clean-up measures 
such as the destruction of alternate food 
plants and uprooting of cotton soon after 
the leap as are harvested with a view to 
starving the pest during the off-season are 
the most effective. These are being tried 
in the Broach District and the results of 
these trials are awaited with interest. 

Tin* authors have given us a good deal of 
information on the pest. The various plates 
in the monograph have added to the useful- 
ness of the publication. The results of the 
investigations are useful not only to those 
dealing with the cotton crop in SouthVJujarat 
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but also to others in different parts of India 
where Earias is a pest. The authors are to 
be congratulated on their publication. 

M. G. Cheuian. 


J ournal of the Osmania U niversity . Yol. Ill . 

(1935. Issued by the Editorial Board, on 

behalf of the Osmania University Research 

Board, Hyderabad — Deccan.) 

The academic destiny of the Osmania 
University is entrusted into the hands of 
a Research Board consisting of representa- 
tive heads of different departments em- 
braced by the University. Under the aus- 
pices of this distinguished body of profes- 
sors, the University issues an official Journal 
portraying the results of research work 
conducted in its laboratories. Although the 
University is a comparatively young insti- 
tution, it has already taken an honourable 
place among the older academic bodies by 
its activities, which are at once impressive 
and praiseworthy. We have received a copy 
of the third volume of the Journal of the 
Osmania University, which maintains the 
high standard of scientific and literary excel- 
lence established by its predeessors. This 
University has the unique distinction of 
using Urdu as the medium of instruction 
and examination and the foresight of the 
Government of H.E.H. The Nizam in coura- 
geously adopting this experiment is amply 
justified by the fruitful results already 
achieved, and practically with unlimited 
resources at its disposal, the promise of the 
future is bright and encouraging. 

The English division of the Journal con- 
tains 8 articles of literary, historical and 
scientific interest. Dr. R. Siddiqi in his 
paper “ On a System of Non-Linear Partial 
Differential Equations of .Parabolic Types ” 
discusses the generalisation of the method 
of dealing with the boundary problems of 
the first and third kinds for single parabolic 
equations, and Mr. K. R. Rao and Dr. S. 
Hussain give a historical sketch of the elec- 
trodeposition of chromium from potassium 
dichromate Baths. The article on the Bio- 
logy, Ecology and Bionomics of the Fauna 
of Hyderabad State by Mr. M. Rahimulla 
and Dr. B. K. Das, deals with fresh-water 
fish and is full of interest. Other equally 
interesting papers deal with “ Meteoric 
Showers ” by Mr. Mohd. A. R. Khan, the 
influence of nutrition on sexual expression 
in maize by Messrs. Abdul Bari and M. Abdus 
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Salam, “ The Algal Flora of the River Moosi ” 
by Mr. Ghousuddin and Prof. M. Sayeeduddin, 
“ Indian Thought in English Literature ” by 
Mr. E. E. Speight and Xadir Shah's 
Invasion 55 by Dr. Yusuf Hussain. 

Indian Journal of Venereal Diseases. 

(Quarterly : Editing and Publishing Offices, 

94, 97, Girgaum Road, Bombay. Annual 

Subscription: Indian, Rs. 5, Foreign, 10s/?.) 

This quarterly Journal edited by Dr. U. B. 
Xarayan Rao, supported by an internation- 
al Board of Editorial Collaborators, is issued 
from Bombay. L T ndoubted!y a wide diffu- 
sion of knowledge of the venereal diseases 
whose horrors are as lothesome as their 
spread is dangerously insidious, must be en- 
couraged in order that the unfortunate vic- 
tims may obtain timely relief from proper 
medical treatment. Like tuberculosis, 
syphilis and gonorrhoea are handed down 
from antiquity, and their ravages are suc- 
cessfully fought by modern scientific dis- 
coveries, but their existence in any com- 
munity must at all times be a foul blot on 
the people’s moral behaviour. This Journal, 
the only one of its kind in the Indian 
Empire, has a message which extends be- 
yond the medical profession, and it should 
be made increasingly manifest to the general 
public. We have received the first three 
volumes of this important Journal, which 
contain information bearing on the many 
gruesome aspects of the diseases dealt with 
by experts, which, however unpleasant, 
should be widely read. Other sections 
which are discussed in the Journal are 


Physiology, Bacteriology and Serology, 
Radiology and Electrology, Endicrino- 
logy. Gastro-enterology, Pneumo-cardiology, 
Lrology, Gynecology, Dermatology, Oph- 
thalmology. Oto-Rhinolaryuagology, Odon- 
tology, Xeurology. Surgery Pediatrics. 
Eugenics and Birth-control. These sub- 
jects give an idea of the range of medical 
and public interests caused by the Journal, 
whose career is bound to be bright and suc- 
cessful. The annual subscription is Rs. 5 
and the publishing offices are situated in 
94-97. Girgaum Road. Bombay. 

Application a la chimie des Theories 
Modernes Sur la structure des mole- 
cules. Les Donnees Spectrales. By 
G. Emsehwiller. .Actualires Seientifiques 
et Industrielles, Xo. 300. 5 Hermann & Cie. 
Paris), 1936. Pp. 41. Price 1 2/V. 

This is the substance of a companion lec- 
ture to that of 31. Allard {'Aerualite Series, 
Xo. 365). The author starts with our pre- 
sent conceptions of structure of atoms and 
atomic spectra, and passes by easy stages 
through the various types of molecular spec- 
tra and their interpretation. Raman spectra, 
molecular vibration frequencies, the excit- 
ed states of molecules, the phenomenon of 
predissociation, etc. 

In publishing this lecture in book form, 
the author would have increased its utility, 
if he had incorporated some important refer- 
ences to original literature or other classical 
books, so that such of the readers who want 
to pursue the subject further, could do so 
easily. 


CENTENARIES 

S. R. Ranganathan, vi.a., l.t., f.l.a. 
( University Librarian , Madras) 


Bezold, Johann Friedrich Wilhelm von 
(1837-1907) 

“DEZOLD, the German meteorologist, was 
born at Munich on June 21, 1837. He 
was admitted to the degree of Ph.D. at 
Gottingen in 1860. He was Extraordinary 
Professor in the University of Munich in 
186G and Ordinary Professor at the Poly- 
technic of Munich in 1868. 

Meteorological Career 
His meteorological career began in 1878, 
when he undertook the organisation of the 
Bavarian meteorological service. He remain- 


ed as the Director of the Central Meteoro- 
logical Station till 1885, when he went to 
Berlin as Protessor of 3Ieteorology in the 
University. He organised the Meteorologi- 
cal Institute of Berlin and became its first 
Director. In this capacity he was for a long 
period in charge of the climatology, rainfall 
and magnetic observations of Prussia and 
also of the aeronautical section at Tegei. 

His Writings 

He was the author of nearly 75 papers. 
While most of those related to meteorology 
and terrestrial magnetism, a few were on 
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cohmr vision, the retina and the dust figures 
of electrical discharge. His classical papers 
were on the t hermodynamics of tlie atmo- 
sphere, and were contributed to the Berlin 
Academy. In a, meeting of the Association 
of Academics held in London in 1904, he 
elaborated a proposal for testing Gauss’s 
theory of terrestrial magnetism by measure- 
ments along a complete circle of latitude. 
His collected papers were issued in one 
volume in 1906. 

He died at Berlin on February 17, 1907. 


Pearce, Richard (1837-1927) 

T> ICHABD PEARCE, the Anglo-American 
metallurgist and minerologist, was 
born near Camborne in Cornwall, England, 
on June 29, 1837. His father was one of the 
superintendents of the premier mine of 
Cornwall. After being at the local element- 
ary school till 14, he went to work in the 
tin-dressing plant of the mine in which his 
father was employed. In 1855, his ability 
found recognition and secured for him 
the post of Assistant Chemist at the Truro 
Mining School. Three years later, when the 
School was closed down, he again joined his 
father. After a short interval he entered 
the Royal School of Mines in London and 
later in 1865 went to Freiburg, Saxony, 
where he learned silver processes, particular- 
ly those of Ziervogel and Augustin. 

His Career 

Oil his return from Germany, he built 
a copper smelting plant at Swansea. But 
it did not prove a success. In 1872, lie sail- 
ed for Colorado and took charge of a smelter. 
He threw himself heart and soul into the 
work and devised and conducted effective 
processes, by which he separated no less 
than 32 tons of gold in his stay of 30 years 
at Colorado. His process which was a trade 
secret till 1908, was described by his son 
that year in V. 39 of the Transactions of 
the American Institute of Mining and Metal- 
lurgical Engineers. 

His Writings 


He wrote more than 30 papers, most of 
which appeared in the Transactions of the 
Colorado Geological Society, or in the 
Proceedings of the Colorado Scientific 
Society. His first paper, entitled Note on 
chrome iron in the Serpentine of the Lizard , 
appeared in V. 9 of the Transactions in 
1878. These papers were mostly ml mine- 


ralogy and a few were on geology. The 
paper, Note on what appears to be a new 
mineral from the Gagnon mine , J lute, Montana , 
which appeared in V. 2 of the Proceedings , 
was later confirmed by others as a note 
on a really new mineral. 

Pearceite and Pearce- Eurnace . — This new 
mineral is a black monoclinic crystal of 
density 6*15 and of the composition 
(AgCu) 16 AsJ3 u . His name has been im- 
mortalised in the name of the mineral, 
which has been fixed as pearceite. Another' 
invention of his which bears his name is 
the Pearce turret roasting furnace, whicli 
is said to be the first use of a rotating' 
mechanism to rabble ore during roasting. 

His Honours 

In 1902, he retired from service and re- 
turned to Cornwall. ITe was doing some 
professional work till 1919, when he left for 
London. There he remained near to tho 
museum and the schools of science, both of 
which continued to command his lively 
interest at that ripe old age. A Pli.3>- 
degree from Columbia in 1890, a gold medad 
from the Royal Institution of Cornwall in 
1909, and another gold medal from the 
Institution of Mining and Metallurgy in 
1925 were the honours that came to him 
unsought, “ in recognition of the services 
which he had so long rendered to the ad- 
vancement of metallurgical science and 
practice 

He died on May 18, 1927, within a few 
weeks of his ninetieth birthday. 

Snelus, George James (1837-1906) 
n J. SNELUS, the British metallurgist, was 
^ • born on J line 25, 1837, in Camden Town , 
London. His father, who was a master 
builder, died when George was seven. Ho 
was first trained for the teaching profession. 
While a teacher near Manchester, lie attend- 
ed lectures on science at the Owens College, 
Manchester, where he came under the influ- 
ence of Sir Henry Roscoe. This stimulated, 
in him a great desire for a scientific career. 
In 1864 he obtained a Royal Albert Scholar- 
ship and joined the Royal School of Mines. 
At the conclusion of his course, he obtained 
an Associateship in Mining and Metallurgy 
and the Be la Beclie medal for mining. 

His Career 

After being a chemist at the Dowlais 
Works for about five years, he got, in 1$71 ? 
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a commission from the Iron and Steel Insti- 
tute to visit the United States and report 
on the chemistry of the Banks rotary pud- 
ding furnace. His report, which was pub- 
lished in V. 1 of the Journal of the Institute, 
proved of the utmost value. On his return 
from this commission, in 1872, he was 
appointed Works Manager of West Cumber- 
land Iron and Steel Co., Workington, of 
which he later became General Manager 
and remained as such till 1900. 

His Contributions 

His chief contribution to metallurgy was 
in the invention of a process for completely 
eliminating phosphorus from molten pig 
iron by oxidation. He got this idea during 
his investigation in the United States. Hav- 
ing found by experiment that lime could 
be burned at a high temperature so as to 
be impervious to water, he conceived the 
idea of lining the Bessemer converter with 
lime so over-burnt and thus eliminating 
phosphorus during the Bessemer process. 
ITe succeeded in almost entirely eliminat- 
ing phosphorus from 3 to 4 ton charges of 
molten phosphoric pig iron and took a 
patent. But the process did not become 


a commercial success till 1879, when Sidney 
Thomas and Percy Gilchrist perfected it. 

Another conspicuous contribution of 
Snelus to metallurgical chemistry was his 
proof of the practical value of the molyb- 
date method for the determination of phos- 
phorus in steel, a process which is now uni- 
versally employed. 

He wrote about twelve papers, all of 
which were published in the Proceedings of 
the Iron and Steel Institute. 

His Honours 

tie was a Foundation Member of the Iron 
and Steel Institute and its Vice-President 
from 1889 to the time of his death. He was 
awarded the Bessemer Medal of the Insti- 
tute jointly with Thomas in 18S3. He was 
also awarded gold medals for his inventions 
at the “Inventions Exhibition" in 1885, and 
at the “Paris Exhibition" in 1878 and a silver 
medal at the “Paris Exhibition" of 1900. He 
was made a Fellow of the Royal Society in 
1887. He was also an enthusiastic member 
of the volunteer force from 1859 till 1891, 
when he received several military honours. 

He died on June 18, 1900, aged sixty-nine. 


ASTRONOMICAL NOTES. 


1. Planets during July 1937. — Venus 
will continue to be a morning star through- 
out the month and on July 10, it will close- 
ly approach Aldebaran, the idanet- being 
21° North of the Star. Mars will resume its 
eastward, motion and although getting faint- 
er, will be a conspicuous object in the evening 
sky, crossing the meridian about an hour 
after sunset. On July 17, the Moon occults 
Mars ; the actual occultation will not be visi- 
ble from any place in India, but the close 
approach at the time of the setting of the 
Moon will be worth observing. Jupiter will 
be in opposition to the Sun on July 15, 
while Saturn rising about an hour after mid- 
night will be nearly overhead early in the 
morning, its stellar magnitude on July 16 
■will be 1 -0. Uranus will he about midway in 
the sky between Saturn and Venus and can 
be picked up with a binocular. 

2. Comets. — Whipple’s comet (1937 b) is 
still bright and will pass perihelion on June 
20. It is a fairly easy object of about the 
ninth magnitude in the constellation Bootes. 


It is slowly moving in a south-easterly 
direction and can be seen readily with a 
small telescope. Comet Grigg-Skjellerup 
was detected by Mr. L. E. Cunningham of 
the Harvard Observatory on April 30. At 
the time of observation, it was a faint object 
magnitude 13 and its approximate position 
was R.A. 6 It. 59 m., and Bed. 7°53' N. The 
comet passed perihelion on May 23. It is 
a periodic comet with a period of 5-0216 
years and this is the fifth observed appari- 
tion since its discovery in 1922. 

3. New Stars. — Nova Hercnlis (1934) 
is steady at about magnitude 8*5 with only 
some small fluctuations in brightness, rang- 
ing about half a magnitude. Nova Lacertae 
(1936) is slowly declining, its magnitude on 
June 5 was 10-70. Of the two novae in 
Aquilae discovered by Tamm last year, the 
first does not show much variation in bright- 
ness, but the second nova is definitely fading 
having declined to the 12th magnitude on 
June 8. 
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Some Aspects of the Chemistry of Swamp Soil. 

By Prof. V. Subrahmanyan, D.se., n.i.c., 

Indian Institute of Science , Bangalore . 


nPHE study of swamp soil is of considerable 
x practical importance and has a direct 
bearing on both agriculture and public health. 
The related problems are so numerous and so 
varied in character that they offer scope for 
all brandies of science. Their solution will 
unravel the mystery which still surrounds 
the nutrition of the rice, plant and will throw 
fresh light on the nature of life and life proces- 
ses in the submerged soil. 

It will be beyond the scope of a brief review 
to deal with all tlie related problems, so the 
present article is confined to certain chemical 
aspects having a bearing oil the nutrition of 
the rice plant. 

The agricultural operations connected with 
the cultivation of rice are generally well known 
and do not require any repetition^ It may be 
pointed out, however, that, some of them would 
require revision, or at any rate, better control 
in the light of recent scientific findings. 

It is generally well known that in certain 
regions — especially in river deltas — the yield 
of rice is maintained at a fairly high level though 
practically no manure is applied. Even "in 
the same locality, certain fields are knovra to 
be consistently more fertile than others 
though they may lie very close to each 
other. This difference is largely traceable 
to the extent of deposition of silt, some areas 
receiving more than others. 

The biochemistry of river silt has not yet 

een adequately studied. The quantity of 

ilt carried by each river, the amount depo- 

ited in different seasons, its distribution 
jver the irrigated held, and its contribution 
to the succeeding crop — all these are important 
problems which are still awaiting solution. 
There is no doubt that some of the silts are 
quite rich and contain over 3,000 parts per 
million of nitrogen. There is also evidence 
to show that river silt facilitates oxidation 
changes. 1 Further studies in this direction 
may yield highly fruitful results. 

In recent years, evidence has been adduced 
to show that one of the probable causes for 
the preservation of the fertility of the swamp 
soil is through fixation of atmospheric nitrogen. 
The fixation may be in symbiosis with the 
pfiant 2 or through the agency of free living 
organisms. 3 These researches are worthy of 
extension, with adequate crop experiments 
to check the various findings. The influence 
of various external factors — especially deposi- 
tion of silt — on the nitrogen content of soil 
should also be determined. 

There is evidence to show T that, under sub- 
merged conditions, the mechanical composition 
of the soil is altered. The finer fractions tend 
to increase at the expense of the coarser ones. 
This has been traced 4 to the decomposition 
of organic matter (through biological agencies) 
resulting in the dissolution of minerals (chiefly 
iron and aluminium) present in the coarser 
fractions and their subsequent re, precipita- 
tion in the finer form. It would be m interest 


to follow the bearing of this on the increased 
heaviness observed in some of the areas which 
have been continuously under rice cultivation. 

Some earlier workers 5 have reported that 
even mere increase in the moisture content 
of the soil leads to loss of nitrates and even 
total nitrogen. This is not supported, however, 
by later researches, 6 which show that when an 
uncultivated soil or one which has been fallowed 
for some time is water-logged, there is very little 
change in total nitrogen. The nitrate content 
(which is generally small) is further lowered 
and there is slight increase in nitrites. The 
most significant change is the production of 
ammonia, a large part of which is ordinarily 
retained in the soil sediment : very little passes 
into the supernatant, so that loss by leaching,* 
is comparatively small. If the water level 
goes down and the soil is exposed to dry, then, 
a considerable part of the ammonia in the soil 
system is lost by volatilisation. 

The mechanism of production of ammonia 
in the submerged soil has not yet been fully 7 
understood. Evidence has been adduced to 
show that it is derived through degradation of 
plant residues and disintegration of microbial 
cells. Although the living organisms do not/ 
increase, the enzymes associated with them. 
( especially the deaminase) bring about the 
desired change. In a manured soil, however, 
the changes are more complicated, as will be 
seen in a later section. 

In the absence of freshly decomposing organic 
matter, the biological oxygen demand of the 
submerged soil is comparatively small. There 
is slow but steady movement of dissolved oxygen 
fi-um the surface water into the soil below. 8 
The conditions are considerably altered in 
presence of unrotted organic matter. The 
dissolved oxygen is very rapidly used up 
and the medium gets saturated, with carbon 
dioxide and other gases. 0 The conditions 
become definitely anaerobic, and it is not until 
the completion of the fermentation that, the 
oxygen of the atmosphere enters the soil system. 
On prolonged exposure, the dissolved gases 
pass out into space and aerobic conditions 
are then restored. In field practice, this 
process takes 3-5 weeks ^depending on the 
nature of the soil and the amount of organic 
matter applied) for completion. The land is 
_JdiejOL fit for the crop. 

The production of gases during decomposi- 
tion of organic matter in the swamp soil has 
been the subject of a number of enquiries. 
The most outstanding contributions in the 
line are those of Harrison and Aiyer. 10 Working 
with the green-manured soils oJ South India, 
those authors showed that the chief gases 
produced during the fermentation are methane, 
hydrogen, carbon dioxide and nitrogen. These, 
on rising to the surface, encounter some active, 
aerobic bacteria, which oxidise methane to 
carbon dioxide and hydrogen to water. Carbon, 
dioxide is taken up by the green algae present 
at the surface of the soil and oxygen is released. 
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In this manner, the undesirable gases are removed 
and only oxygen and nitrogen are evolved 
from the soil system. Evidence has also been 
adduced to show that plant roots assist in 
facilitating oxidation changes in the soil. 

Shortly after id toughing in the organic 
manure (generally a green manure), gas pro- 
duction begins. There is steady evolution 
over a number of days. The soil is then unfit 
for the crop : in fact, any that may be planted 
will be readily killed out. After the initial 
fermentation lias largely subsided, then the 
algiC become prominent. The oxidation changes 
reported by Harrison and Aiyer are also notice- 
able during this period. 

The manner in which the rice plant obtains 
its air supply has interested a number of workers, 
but no conclusive evidence has so far been 
obtained. Only the dissolved oxygen of the 
surface water is available to the root system 
and it is generally believed that the roots 
are highly adaptable and can function in the 
same manner as those of aquatic plants. In 
this connection, it may be mentioned that the 
plant thrives well only if a gentle flow of water 
is maintained. Prolonged stagnation of the 
surface water affects the growth and depresses 
the yield. Too great a depth of water is not 
beneficial to the crop, though certain varie- 
ties are able to stand it better than others. 

Together with the gases, varying quanti- 
ties of organic acids are produced in the soil 
system. The acids are chiefly lactic, acetic, 
propionic and butyric. 11 The first acid to be 
formed, and the one which is often produced in 
the largest amounts, is lactic acid. After a 
week or ten days, the quantity of lactic acid 
diminishes and is followed by increase in the 
other three acids. It may be said, in general, 
that if air supply is favourable, there is increased 
production of acetic acid : if unfavourable, 
greater quantity of butyric acid is produced. 
The chemical and biological mechanism of 
the production of acids, as also their bearing 
on plant growth, are still obscure. 

Several workers 12 have drawn attention to 
the adverse effect of applying nitrates, espe- 
cially during the puddling period, to the swamp 
soil. This is largely due to the formation of 
nitrites in the presence of fermentable organic 
matter. It is stated that nitrites are highly 
toxic if present in more than minute quantities. 
In addition to this, a considerable part of the 
soluble nitrogen will be immobilised and thus 
rendered non- available (at any rate for the 
time being) to the crop. 13 

ft has been suggested that, in presence of 
undecomposcd organic matter, the added 
nitrate may undergo denitrification in the 
swamp soil. Nitrogen in elementary form 
may be lost either through spontaneous 
decomposition (photochemical or other- 
wise) or through interaction of nitrites with 
the amino-bodies that may be present in the 
soil systems. The extents to which the different 
types of changes contribute to loss of nitrogen 
have not yet been assessed. In this connection, 
attention may be drawn to the work of Fowler 
and Kotwal 1 * who adduced evidence to show 
that loss of nitrogen through purely chemical 
chapges is negligible. 


Most workers 15 are agreed that nitrates should 
not be applied to the swamp soil in the early 
stages. At a later period, however, and espe- 
cially just prior to flowering, the crop responds 
well to nitrates and increased yields have been 
reported. 

Nitrogen transformations attendant on the 
decomposition of different organic substances 
has been studied by a few workers. 10 It has 
been found that substances with narrow C-N 
ratios are ordinarily decomposed, rapidly yielding 
considerable quantities of ammonia." Only 
small quantities of nitrates are formed. There 
is also significant loss of total nitrogen. This 
loss is mostly traceable to volatilisation of 
ammonia. Similar changes, though less pro- 
nounced, occur also under dry soil conditions. 17 

Volatilisation of ammonia and attendant 
loss, of nitrogen can be largely prevented by 
addition of substances with wide C-N ratios. 
Thus, addition of powdered lantana or glucose 
will check the loss of nitrogen from soils receiving 
rich dressings of urea or dried blood. 

When substances with wide C-N ratios are 
applied, there is very little ammonification 
and practically no loss of total nitrogen. On 
the other hand, there is steady loss of carbon 
until a C-N ratio of about 15-1 is attained. 
After that stage, both carbon and nitrogen 
are lost, though comparatively slowly. 

Volatilisation of ammonia is not probably 
the only means by which nitrogen may be lost 
from the soil system. There are probably 
number of other ways which have not so far been 
adequately understood. A great deal of further 
work is needed before any conclusive opinion 
can be expressed on the subject. The problem 
is one of considerable practical importance 
and it is hoped that, beforelong. it will be possible 
to organise a co-operative scheme of research 
(preferably under the auspices of the Imperial 
Council of Agricultural Research) which will 
not only throw fresh light on the mechanism 
of nitrogen loss, but will also lead to the develop- 
ment of new and improved methods of conserving 
soil nitrogen. 

Except for the production of certain gaseous 
and water-soluble products, the transformation 
of organic carbon in the swamp soil have not so 
far been adequately studied. Thus, it will he of 
interest to determine the nature of the residual 
organic matter, the quantity left at each stage 
and the transformations subsequently undergone 
by it. Some information is available regarding 
water-soluble substances like cane molasses or 
urea which, if applied in moderate quantities, 
are completely decomposed and leave practically 
no solid residue. ls The changes undergone by 
bulky organic manures, which are attacked more 
slowly, are awaiting elucidation. 

In spite of their very great practical impor- 
tance, mineral transformations in the swamp soil 
have not so far attracted much attention. It is 
only in recent years that some work has been 
undertaken and the available results may be 
summarised as follows : — There is increased avail- 
ability of calcium and potassium. This is no 
doubt greatly facilitated by the decomposition 
of organic matter and consequent production of 
organic acids. Availability of phosphorus is also 
increased: Indeed, Si van 1 9 has shown that 
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ploughing in with green manure is one of 
the cheapest methods of increasing the availa- 
bility of rock phosphates. Increasing 
quantities of certain metallic ions (especially 
ferrous iron) are also brought into solution . 20 
The extent of dissolution of iron is influenced 
by a number of factors such as the nature of 
the soil, the chemical composition of the organic 
matter, reaction of medium, temperature, 
degree of submergence and such like . 21 In 
soils which are alkaline or contain useful quanti- 
ties of lime or other buffering constituents, the 
iron is precipitated almost immediately after 
it is_ brought into solution. In other types 
of soils (especially acid ones), the iron in solution 
continues to persist for several weeks. The 
dissolved iron is present, not as bicarbonate 
as suggested by some earlier workers 22 but 
mostly as salts of organic acids. After the 
subsidence of the initial fermentation and on 
exposure to air, it undergoes hydrolysis and 
tends to get oxidised, with the resuit that iron is 
deposited in finely divided form as ferric hydrox- 
ide. It is this which constitutes the red-brown, 
fluffy layer often found at the surface of the 
swamp soil. In addition to this, iron is also preci- 
pitated as the carbonate, sulphide or the phos- 
phate. The last reaction involves the removal 
of a^ part of the phosphate in solution. The 
precipitated phosphate is finely divided and is 
available, at any rate, to the immediate crop . 23 

If present in more than traces, ferrous iron 
in solution is toxic to plant growth. It would 
follow, therefore, that the soils in which the 
iron continues to remain in solution for long 
periods require some rest before the crop can 
be planted. On the other hand, the soils in 
which the iron is rapidly precipitated require 
very little rest and are suitable for early planting. 
The right stage for planting is now determined 
empirically, but it should be possible to develop 
some simple chemical methods of determining it. 

The role of the precipitated or oxidised iron, 
has not yet been fully worked out. Being finely 
divided and intimately mixed with the residual 
organic matter, it should be highly potent in 
bringing about oxidation changes and thus 
increasing the availability of plant food. Some 
useful evidence in this direction has already 
been obtained . 24 

The transformations of iron may be represented 
as follows : — 


Reduction 


Fe"* 

(insoluble) 


> Fe" 

(In presence of (soluble) 

fermentable 
orgnaic matter) 

H 2 S FeS 


Fe “f* ^ 

(in solution) XoCOo FeC0 3 

X 3 PO 4 Fe 3 (P0 4 )o 

(Product of fermentation (piecipi- 

or already present in tate) 

soil) 


2 Fe" -h SO + H 2 Q > Fe 2 O s X H 2 0 

(exposure to air) (fluffy precipitate) 

2 FesOs + C > 4 FeO + C0 2 .. 

(residual organic matter) 

2 FeO -b O > Fe 2 0 3 

(re-exposure to air) % 


( 1 ) 


(2) 


(3) 

(4) 

(5) 


Small quantities of aluminium are also brought 
into solution. It is very difficult to estimate 
this quantity because even with the least agita- 
tion, the dissolved aluminium passes again into 
insoluble condition. It is then present as an 
exchangeable base and can be extracted in the 
usual way . 25 The -mechanism of dissolution 
and the subsequent transformations of aluminium 
are still awaiting elucidation. 

Decomposition of organic matter also facili- 
tates increased dissolution of manganese. At 
the outset, the manganese of the soil is mostly 
present as the dioxide, some soils containing 
more than others. In the reducing atmosphere 
of the puddled soil and in presence of the acids, 
the dioxide is reduced and brought into solution 
in the manganous condition. As in the case 
of iron, the quantities actually present in solution 
are determined by a number of factors, the 
most important of which is the reaction. When 
the fermentation subsides, manganese . in solu- 
tion is first precipitated and then oxidised to a 
hydrated oxide. The latter is highly reactive 
and facilitates subsequent oxidation changes 
in the soil . 26 

The transformations of manganese and their 
bearing on the nutrition of the rice plant have 
not yet been fully worked out. Further work 
in this direction will lead to highly fruitful 
results. 

Another interesting change, attendant on 
swamping, is the increased availability of silicon. 
Application of organic manures (especially 
green manure) further inqmoves the availability. 
Since the rice plant (especially the straw and 
the husk) is exceptionally rich in silicon, the 
increased availability of this element may, a/b 
any rate, partly account for the beneficial effect 
of swamping . 27 

The mechanism of dissolution <>f silicon has 
not. so far. beon fully understood. It nfaTy-HL<r; 
mentioned, however, that soluble silicates (which 
behave in the same manner as colloidal silica) 
increase the availability of phosphorus. This 
aspect of the problem has been studied by a 
number of workers, but the more recent work 
of Sreenivasan 28 would suggest that silicon nets 
by combining preferentially with the soil com- 
plex and thus releasing phosphorus for the pla.nt. 
Fermentation of organic matter releases phos- 
phorus and thus produces an effect which is 
somewhat similar to that of light dressings 
of alkali silicate . 29 

One of the most striking features about the 
cultivation of rice is the enormous demand for 
water. All the superior varieties of x'ice and, 
even many of the coarser ones, flourish best 
only under the conditions of the swamp soil. 
The crop, by itself, takes very little water — at any 
rate, no more than most other dry cultivated 
crops do . 30 It is, nevertheless, a common experi- 
ence that if the water supply is reduced or the 
crop raised under conditions of dry cultivation, 
growth is adversely affected and yield consider- 
ably lowered. The available evidence would 
suggest that swamp soil conditions provicL© 
certain constituents which are not, ordinarily, 
readily available in the dry soil. One of the so 
is silicon, but there are probably great marry 
others which are essential to the rice plant and 
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are released only under the conditions of the 
swamp soil. If the nature of these substances 
can be determined, it may be possible to provide 
them in comparatively stable forms even under 
dry soil conditions and thus improve the yield 
of rice. Intense research in this direction* will 
lead to findings of very great practical value. 
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Boundary Problem in a Non-Linear 
Partial Differential Equation o£ the 
Fourth Order. — Considering the non-linear 

partial differential equation^— -|- ~'p(x, t)iD 

1 c)x 4 di- 

in the domain 0 ^ x ^ rr. 0 ^ t ^ T, the 
problem is to find its regular solution u ( x , t) 
satisfying the conditions 

k(0, t) ~~ u(tt, /) = 0 in 0 < K T, 

n(.r, 0) « /,(*), (*, 0) =f-Jx) inO < x < n. 

<F 

This lias boon considered by M. R. Siddiqui (Ind. 
Physiro-Mtdlt. J ., 1037, 8) and it is found 
tluit for a restricted T, one and only one 
solution exists which can be expressed as a 
Fourier series u ( ;, I) = E v n (t) sin nx, wherein 
n 

the coefficients v n (t) are determined with the 
help of an infinite system of non-linear integral 
equations, which is solved by the method of 
successive approximations. 


Amphoteric ion.— A renew of considerable in- 
terest has recently been published (P. Rumph, ; La 
Theorde de L’ion Amphotere,’ Actualites Scienfi- 
fique s et fnduslrielles, 1936, No. 374). The review 
covering just 50 pages is divided into three chap- 
ters: (1) the existence of amphoteric ions, (ii) the 
dielectric constants of aqueous solutions contain- 
ing amphoteric ions, (iii) calculation of the 
different dissociation constants and the relation- 
ship between the activities of the amphoteric ions 
and those of the uncharged molecules. 

In a brief conclusion, the author draws attention 
to the usefulness of this concept of amphoteric 
ions in branches of chemistry other than a pure 
study of biological substances, such as, in the 
theory of colouring matters, the constitution of 
complex compounds of inorganic salts, etc. 


Histology of the Skin of Protopterus.— The 
African lung-fish, Protopterus annectens , is known 
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for its powers of aestivation during the dry 
months of the year, when all physiological acti- 
vities of the animal are in abeyance, G. M. 
Smith and C. W. Coates {Quart. Journ. Micros . 
Sci ., March 1937, 79, Pt. Ill, No. 315) have 
examined the structure of the skin of the animal 
during normal life and during aestivation (which 
they have been able to induce in the laboratory). 
The difference between the two skins rests mainly 
in the structure of the mucous glands which ape 
very conspicuous and large in the normal skin 
while they are shrunken and small in the skin of 
the aestivating animal. Certain minor changes 
also occur in the epithelial cells of the skin during 
aestivation. 


Germ-Cell Origin in the Amphibia. — Diversity 
of opinion, not solely due to differences in inter- 
pretation, exists regarding the origin of germ- 
cells in the adult Amphibia. Whether germ 
cells that make their appearance periodically 
during the lifetime of the animal are the deriva- 
tives of the original and primordial germ-cells 
of the embryo or whether they are formed afresh 
every season, at least in part, of somatic deriva- 
tives is the problem. The evidence presented 
is conflicting. .T. W. Burger {Journ. Morph., 
March 1 937. 60, No. 2 ) working on Plethodon cinereus 
finds the germ- cell line in this animal continuous 
and that primordial germ-cells alone give rise 
to the germ-cells of the adult by repeated divi- 
sions, themselves remaining unchanged through- 
out the lifetime of the animal. No somatic 
cell of any kind is seen to give rise to germ-cells, 
either by a direct transformation or by division. 
Both cytological as well as statistical evidence 
is put forward for this theory in the paper. The 
findings of Seshachar {Zeiisch. Zell.. April 1937, 
Bd. 26, H. 2) are exactly opposite. In the 
Ccecilian Ichthyophis glutinosus . he finds t hot 
practically the only source of the g.-r;.:-. 
in the adult male is the lining of the duer system 
whose representative vessels ramify throughout 
the testis and whose cells are constantly seen 
transforming into spermatogonia. Residual 
spermatogonia derived from the primordial 
germ-cells of the embryo and persisting through- 
out the life of the animal giving rise to functional 
germ cells, themselves remaining unchanged, 
are absent in Ichthyophis. While it is possible 
that both kinds of conditions are found in the 
Amphibia, it is more than likely that the organi- 
zation of the testis and the pattern of spermato- 
genesis determine the particular condition found 
in the animal. 
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Theileriasis of Cattle in India. — From a 
study of a strain of Theileria in artificially infected 
hill bulls Sen and Srinivasan {Ind. J. Vet. Sci . 
and l Animal Husb., 1937, 7, 15) have concluded* 
that the incubation period lasts for 16 days 
in artificial infection but the duration of the 
disease is only 5*5 days in fatal cases and 4 to 17 
days in recovering cases. The disease is charac- 
terised by high fever, loss of appetite, enlarge- 
ment of prescapular and precrural glands and 
yellow and petichaeted condition of the visible 
mucous membranes. Blood examination at the 
first rise of temperature shows often rare theileria 
and Koch’s bodies or both. The parasites 
multiply in the course of the disease and attack 
50 to 100% of the red • blood cells though Koch’s 
bodies may be few or many. Usually the para- 
sites are seen as round forms, rods ” being 
rare. The mortality is over 75 %. 

Twenty different drugs were tried for remedial 
effects but the results were neither definite nor 
satisfactory. 4 

The next article which the authors have 
promised, dealing with immunisation and treat- 
ment with Anti-Serum, will be eagerly looked 
forward to. 

S. D. A. 


Pneumonia in Foals due to Cory neb acterium 
equi . — A particular form of pneumonia is known 
to occur with some frequency in certain breeding 
studs in the Punjab, and the etiology of -this 
condition, which was thought to be identical 
with that described by Magnusson in Sweden, 
has been under investigation for time. 

The infection is generally rmifinrd to foals 
about one to two mo.nl Its old, and occasionally 
symptom.-: of joint-ill may bo seen in addition 
to Na-so ’1 pneumonia. The mortality is high. 
Post -mortem examination reveals largo abscess 
cavities in the lungs and the mediastinal glands. 

Cory neb act e.riuni C'jui , the causal agent, can 
be recovered in nearly every case in pure culture 
from the abscesses in the lungs and mediastinal 
glands, as well as from the faces, sometimes 
from the heart-blood and, rarely, from the joint 
fluid of naturally as well artificially infected 
cases. The cultural and biochemical charac- 
ters of this organism have been newly described 
(Rajagopalan, Ind. J. Vet. Sci. and Animal 
Husb., 1937, 7, 38). 

It has been possible to reproduce the typical 
symptoms of the disease by an intra-nasal douche 
of a saline suspension of the organism. Age, 
as in natural incidence, appears to be the chief 
factor in the artificial reproduction of the disease. 


No, 12 
June 1937 _ 


Science Notes 


661 


SCIENCE NOTES. 


Medical Research in India. — The Scientific 
Advisory Board of the Indian Research Fund 
Association has recently published a report in 
which the results of investigation into the etio- 
logy of epidemic dropsy, the causes of maternal 
mortality, the nutritive value of Indian foods 
and the incidence of tuberculosis among* Indians, 
are dealt with. Like all scientific publications, 
the report is technical, but is yet not without 
interest to the lay reader. During the year under 
report, further researches into other subjects of 
equally dreadful interest, such as cholera, mala- 
ria, leprosy, plague, cancer and snake venoms 
were undertaken with particular reference to 
Indian conditions. 

5)S % * 

The Indian Military Academy. — The main 
object of tins institution is to foster in the cadets 
the qualities of leadership, discipline and physi- 
cal fitness and to instil in them a high sense of 
duty, of honour and of patriotism. In order to 
secure such praiseworthy ideals, a library, 
a museum and extensive play-grounds are pro- 
posed to be added while every opportunity is 
utilised for enriching and extending the social 
activities of the Academy. These activities ought 
to humanise the young cadets, and help them to 
understand and behave in the proper way in 
societies differing from their own in customs and 
behaviour. 

* * * 

Indian Cotton and Lancashire. — The third 
annual report of the Lancashire Indian Com- 
mittee, established by the President of the Board 
of Trade of Great Britain in the autumn of 1032, 
records with sense of satisfaction that the takings 
of Indian cotton by the United Kingdom in the 
calendar year 1936 should have passed the half 
million bales mark by a very satisfactory margin. 
This beautifully got-up document contains valu- 
able tables regarding consumption of Indian 
cotton, effect of price on demand for Indian 
cotton, its comparative consumption, imports of 
raw cotton into the United Kingdom from India 
and imports and exports of chief commodities. 
The report acknowledges the indebtedness of the 
Lancashire Committee to the Indian Central 
Cotton Committee whose co-operation led to the 
achievement of such handsome results. 

* :1c :1C 

A Guide to Indian Cottons.— The East India 
Cotton Association, Ltd., and the Indian Central 
Cotton Committee, Bombay, have jointly brought 
out a brochure, under the title of “ A Guide 
to Indian Cottons ”, with a preface by Sir 
Purslmttamdas Thakurdas, Vice-President of 
the Indian Central Cotton Committee. 

The need for such a brochure is widely felt 
by those in the Cotton trade. 

In view of the fact that Indian cottons are 
attracting greater and greater attention in the 
world’s markets, the ‘ Guide ’ will supply 
a long-felt want. 

The information contained in it has the 
stamp of authority on it since it has been brought 
with the kind and full co-operation of the several 
commercial bodies and the various Directors 
of Agriculture, all over India. 


The technical information given in the bro- 
chure was collected by the Technological Labora- 
tory of the Indian Central Cotton Committee 
situated at Matunga. 

A table of the staple length, blow room loss 
and spinning performance of the various growths 
of cotton under average mill conditions is given 
at the end of the book which will be found 
very useful. 

Dealing with the characteristics of Indian 
cottons under Bengals, Broach, Oompas and 
Southerns in a detailed manner, the ‘Guide’ 
brings out the varying trade names by which 
they are known in different geographical districts 
where they are produced. 

This information is bound to be very useful 
to the consumers of Indian cottons both in 
this country and abroad, in picking up cottons 
suitable to their particular requirements. 

The get-up of the book is quite attractive 
and it can be had from the Secretary, Indian 
Central Cotton Committee, Post Box No. 1002, 
Bombay. It is priced 6 annas. 

* * * 

Timber for Development of Communication. 

— In a pamphlet issued by the Forest Research 
Institute, Dehra Dun, the possibility of employing 
treated ' timber for the construction of bridges is 
discussed as an important part of the rural recon- 
struction programme. It is claimed that as a result 
of intensive researches, the Institute has evolved 
{i process of treatment which gives any kind of 
timber sufficient resistance to the ravages of 
weather and insect pests and that the impreg- 
nated wood offers excellent material for building 
durable railway and highway bridges. Bridge 
spans of 100 feet are possible with properly 
designed timber trusses. Spans up to 350 feet 
are practicable if the suspension bridge type is 
employed. 70 to 00 per cent, of the total length 
of railway bridges of several important systems 
of railways in the United States of America are 
of treated timber, and the Howe Truss Bridge at 
Fresnel, British Columbia, having two spans of 
150 feet each and Three spans of 180 feet each, 
is a notable example of treated timber highway 
bridge. The maintenance of all weather roads 
in the countryside is an important part of the 
rural development scheme in India, and easy and 
safe communications for the rapid transport of 
agricultural produce are an integral part in the 
promotion of village prosperity. 

Education in India in 1934-35. — The quanti- 
tative increase in numbers of pupils under- 
going instruction in Indian schools and colleges 
of all types is maintained. In 1932-33, this 
increase was S 0,995 and in 1931, it rose to 
319,358 while in 1935 it was 333.979 of whom 
135,195 were girls and 198,781 boys. From 
tables published in the report, it will be seen 
that out of the total number of boys of school- 
going age who should be in primary schools 
50*3 per cent, are enrolled while the percentage 
for girls is only 16*5. These figures will not 
satisfy ttie leaders of public opinion, whose 
ambition is that every child of whatever sex 
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and social status, must obtain the rudiments 
of education in order to take an intelligent 
and active interest in the civic administration 
and to exercise the franchise with discrimi- 
nation, and generally to lead an enlightened 
and useful life. The report observes that “ no 
provincial ministry since education has become 
a transferred subject, has had the courage 
to tackle the evils permanently. They could 
not reorganise and readjust in the higher stages 
of the educational system as there are too many 
vested interests to antagonise, while in the 
lower stages they have been unable to stem 
waste and extravagance ”. We are not amazed 
at these criticisms. In our judgment, it was 
the most egregious blunder to transfer educa- 
tion to provincial ministry and subject its 
portfolio to the vicissitudes of the political 
fortunes of party government. Commissions 
and conferences draw up skilful and learned 
reports and yet education is the favourite topic 
of popular criticisms. The report issued by 
the Government of India is something more 
than a mere statistical record. Video meliora 
; proboque , Deter iora aequo r is the motto not 
only of education but of so many other depart- 
ments, and India has a genius for seeing and 
approving better things and pursuing the 
wrong methods and achieving indifferent 
results. 

* * * 

The National Geographic Society, Washing- 
ton, U.S.A. — The Smithsonian Institution Expe- 
dition for the collection of wild animals from the 
Dutch East Indies, organised by the American 
Geographic Society, for the purpose of displaying 
them in the National Zoological Park in 
Washington, has, through the intrepid zeal of 
Dr. W. M. Mann and Dr. M. O. Williams, collect- 
ed numerous birds and scores of mammals. 
Among the latter are a liog badger, a Sumatran 
wild dog, a lemur, a martin, a pigmy leopard cat 
and a baby tiger. 

* * * 

An ingenious device designed by Dr. Irwine 
Gardner of the National Bureau of Standards, 
by means of which the extremely faint, wispy 
outer portion of the pearly corona of the Sun can 
be made to register on a photographic plate 
while over-exposure of the brighter, close-in por- 
tion is avoided w r ill be used for the first time by 
the TT.S. Navy Solar Eclipse Expedition on 8th 
June. The device consists of a flat disc, portions 
of it cut away, which will rotate between the 
photographic plate and the “ breech ” of Dr. 
Gardner’s telescopic camera. The rotating disc 
has been used in the laboratory work in light 
measurement, but this will be the first occasion 
on which it is to he employed to obtain an even 
exposure of the Sun’s corona. The disc is 13 
inches in diameter and has a rim, a hub and four 
blades like the petals of a flower, equally spaced 
over the disc. There will thus be a great deal 
of open space near the rim and only narrow open- 
ings near the huh. As the disc turns, it will cut 
out a considerable part of the bright light from 
the inner part of the corona and will allow all the 
faint light from the outer portion to get through 
to the photographic plate. The disc will be kept 
spinning before the plate by an electric motor 
at a speed of 100 revolutions a minute. Half 


the photographs of the corona to be made by 
Dr. Gardner will be taken with the disc in pla.ee, 
and half without it. 

* * * 

Dr. Gilbert Grosvenor, President of the Nation- 
al Geographic Society, U.S.A. , recently announced 
that the remote and little-known' interior of 
semi-tropical Kwangsi Province in South China 
will be explored for new scientific and geographic 
knowledge by a joint expedition of the Nationad 
Geographic Society and Lingnan University, 
Canton. In the Kwangsi hinterland are both 
plants and people practically unknown to the 
outside world. This expedition will search for 
plant-bearing mysterious fruit, only vaguely 
known to Western science, but reported to be 
used for medicinal purposes by the Chinese. It, 
is known as Lo Hon Kwoh or Ahern’s fruit. The 
natural history of the region, geological forma- 
tions, life and customs of the people especially 
of the aboriginal tribes and the significance of 
Kwangsi as a transition zone between the 
Malayan tropics and the highlands of Jibet will 
also be studied by the Expedition. 

* * * 

W e congratulate Mr. Hari Ram Sarna who has 
just returned from England with a Pn. I). from 
the University College, London. Dr. Sarna 
has worked 'with Professors E. N. da C. Andrade, 
D.sc., Ph.D., f.r.s., and A. PI. Compton, two of 
the world’s best known physicists, Iiis work 
on dielectric constants and dielectric disper- 
sion at University College, London, has been 
highly praised by Prof. Andrade, who speaks 
of Dr. Sarna as an excellent student with a very 
sound knowledge. 

* * * 

Royal Institute of Science, Bombay. — l>r. 

T. S. Wheeler has been elected additional Vice- 
President to represent the Indian Academy 
of Sciences on the Council of the National Insti- 
tute of Sciences, India. 

Mr. M. IL Kapadia will officiate as Lecturer 
in Physics vice Dr. N. IL Tawde, who is act i Tig 
for Professor G. R. Paranjpo while the latter is 
on leave. 

* * * 

Indian Science Congress Association 

British Association Delegation to Jubilee 
Meeting. — Acceptances to date 19-5--1937. Daily, 
P. G., Professor of Electrical Engineering, T-Ieriot- 
Watt College, Edinburgh. Ba.ly, E. 0. C., o . b . rc . , 
f.r.s. , Professor of Inorganic Chemistry, 
Liverpool University. Blackman, V. II. , f.r.s.. 
Professor of Botany and Director of Biologic nl 
Laboratories, Imperial College, London. Ca.io, 
J. M., Assistant Secretary of the Department 
of Agriculture for Scotland. Debenham, .IT., 
Professor of Geography, Cambridge Univer- 
sity. Fearnsides, W. G., f.r.s., Professor of 
Geology, Sheffield University. Mcfarland, .1 . , 
Reader in Geography, Aberdeen University. 
Ogilvie, A. G., Professor of Geography, Edin- 
burgh University. Rendle, Dr. A. B., F.u.Si., 
Formerly Keeper of Department of Botany, 
British Museum (Natural History), London. 
Saunders, Miss E. R., Lately Lecturer in 
Botany, Newnham College, Cambridge. Stratton, 
F. J. M., Professor of Astrophysics, Cambridge 
University. Venn, Dr. J. A., President, Queen’s 
Colleges Cambridge, and Lecturer 'in History 
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and Economics of Agriculture. Wynn .Tones, 
Dr. LI., Lecturer in Psychology, Leeds University. 
Acceptances to date 14-5-1937. Barker, E., Pro- 
fessor of Political Science, Cambridge Univer- 
sity. Crew, F. A. E., Professor of Genetics and 
Director of the Animal Breeding Research 
Department, Edinburgh University. TTowarth, 
O. T. R., Secretary, British Association for 
the Advancement of Science. 

* * * 
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The Indian Academy of Sciences: 

May 1937. SECTION A.— C. Daksiiina- 
MUHTi : Light -Scattering , Raman Spectra and 
A Hied Physical Properties of Some Essential 
and. Vegetable Oils. — The results arc discussed 
in relation to the known chemical constitution 
of the various oils. R. S. KrIkhnan : Disper- 
sion of Depolarisation of L iy hi- Scattering in 
Colloids. Part III. Platinum , Copper, 
Selenium and Tellurium Sols. — These sols 
do not possess any region of specific absorp- 
tion. The factors ? u and 9v increase towards 
the ultra-violet, while P/ t decreases. The parti- 
cles in these sols must have an appreciable 
size, spherical in shape. 8. Rama Swamy and 
K. Y. S a ini vasa Iyengar: X-Ray Analysis 
of the Structure of a Fibrous Modification of 
Tourmaline. — In the fibrous modification the 
unit cell dimensions are same as in the unmodified 
core of the mineral. M. I. Haq and R. Samuel : 
Note on the Absorption Spectrum of Phosphorous 
Pcntasiienidc Vapour. R. Samuel and M. 
XJsman : Absorption Spectra of Solutions of 
Some Halides amd Oxyhalid.es of S, Se and Te . — 
The absorption spectra do not essentially differ 
from those obtained in the vapour state. T. 
Venkatarayudu : On the Linear Algebra of 
Classes of Elements in a Finite Abelian Group . 
Iv. C. Pandy a and T. A. Vahid y : The Conden- 
sation of Aldehydes loilh M atonic Acid in the 
Presence of Organic. Bases. Part VIII . The 

* 4 


Condensations of o- and m- Methoxybenzalde- 
hydes . — The general expectation that the yields 
in the case of the condensations of the methyl 
ethers will be higher is abundantly fulfilled 
in both the cases. V. R. Heeramaneck and 
R. C. Shah : Tautomer ism of 2-PhenyJ-S- 
C arb ethoxy -A-IIy dr oxy -Quinoline . — The quinoline 
reacts both in the enolic and ketonic forms. 
R. Ananthakrtshnan : The Raman Spectra of 
Crystal Powders. V. Inorganic Nitrates : Water 
of Crystallisation . — The complete spectrum of 
several nitrates are reported for the first time. 
The spectra of the water of crystallisation in 
several salts vary very much from substance 
to substance, both in intensity and sharpness. 
They are in general between 3150 and 3650 cm. 1 
P. 8 . Srtnivasan : The Elastic Properties of 
Mother-of-pearl . — The Young’s modulus in any 
given direction diminishes with increasing 
protein content. A general expression for 
calculating the elastic modulus of a compound 
structure in terms of the elastic moduli of 
component materials and their distribution is 
derived. B. K. Singh, K. Narayan, P. Sinha, 
8. Prasad and N. Chatterji : The Physical 
Identity of Enantiomers. Part III. — Viscosities 
Densities and Refractiivities of d-, 1- and dl- forms 
of I soni.tr osocamphor ( Stable and Unstable), Camphor 
Camphoric Acid, Camphoric Anhydride, Camphor - 
quinone and Sodium Camphorate . — It is con- 
cluded that there is strong evidence for the 
existence of racemates in solution in all cases. 
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Indian Mathematical Society : 

{Journal, 2, No. 5). E. H. Neville : Bipolar and 
Trigeminal Coordinates on a Line . — If P is a varia- 
ble point on a line AB, the expressions AP 2 , BP 2 
are called bi-polar co-ordinates. If these are called 
A, /JL, and if h — AB 2 , there is a relation be- 
tween A, ft, h which can be expressed by 
saying that the line Xx 4 jiy 4 1 =0 touches 
the conic hxy 4 x 4 y -- 0. Thus a correla- 
tion is established between points on AB and 
the tangents to a hyperbola. This sets up a 
correspondence between point-pairs on the 
line and points in the plane of the above conic. 
A systematic study of this corresjmndence 
forms the subject-Matter of this paper. 

Miss. S.- Pa nx a jam : On Symmetric Functions 
of n Elements in a Boolean Algebra . — If 
A l5 A 2 , . . . ,A n be elements of a Boolean Algebra, 
let Ao? • .A w ) denote the class of elements 

belonging to exactly r of the classes A. These 
functions j3 r are considered for different values 
of r, and various types of symmetric functions 
formed from the A’s by the Boolean operations 
~r , X, negation as well as conjunction and 
disjunction are expressed in terms of the s. 

D. P. Ban ee J ee : A Further Note on- the 
Zero of Bessel Functions . — It is proved that 
J n and I n+m have no common zeros except 
perhaps those at the origin, provided m and n 
are real, 

/ w 2 \ 

| m | < | , and n > max H , *ol- 

lows that if 1 m, f < 1, and m, n be real, Y n (z) 
and N n+M (z) have no common positive zeros 
except may be those at the origin. 


Mathematics Student: 

( Journal , 4, No. 3). This issue is dedicated to the 
memory of the late Mr. V. Ramaswamy Aiyar, 
the founder of the Indian Mathematical Society, 
and contains a portrait of his later years. 
Life sketches and reminiscences of this remark- 
able personality are given by Mr. M. T. Nara- 
niengar, by Mr. S. R. Ranganatlian, and by 
several other gentlemen who had the occasion 
to move or correspond with him frequently. 
There are also some articles contributed by 
him, and the substance of one of his lectures 
on the Fermat point of a three-point system 
delivered under the auspices of the Madras 
University. There is also a paper by Mr. A. A. 
Krishnaswami Ayyangar, entitled “ Geometry 
of the tricusped hypo-cycloid ” which was the 
outcome as well as the development of certain 
of Mr. V. Ramaswamy Aiyar’s results in the 
subject. Lastly, solutions to several problems 


of V. Ramaswamy Aiyar, and some new 
of his in connection with what he hu 
the Durai Rajan point of. a quadra 
published. 

V. Ramaswamy Aiyar : The Ferm 
of a Three- Point System. — If A, B, 0 
points, the position (or positions) of P 
the expression A PA 4/u. PB 4 v PC is a 
is the Fermat point (or points) of tin 
The problem is to study the position or 
of the Fermat points for varying valu< 
constants A, jjl , v. A geometrical stud; 
problem is explained here, with V 
reference to the cases where A, /x, v are all 

Y. Ramaswamy Aiyar : Note on a 
Curves. — Let R 2 ^ be a curve of class n d 
ing the line at infinity n times, the circul 
being two of the points of contact. T 
is determined when 2 n tangents are gi\ 
have then the property : 

If any 2n 4 I tangents of an R 2 , z b 
their Clifford-Miquel circle is a straigh' 

When n — 2, this gives : If any five 
tangents to a three-cusped hypo-cyclo 
Miquel circle becomes a straight lin 
eariier by the author in Question 1250, J 

A. A. Krishnaswami Ayyangar : 
of the Tri-Cusped Hypo-Cycloid. — Am 
several results, the following may be nri 
here : — 

(1) If any transversal cut the sides 
AB of a triangle ABC at D, E, F, si 
BC.BD + CA.CE 4 AB.AF = Q (a c 
(the segments being taken positively 
direction which makes the area of tl\o 
positive), then the transversal envelop oi 
tri-cusp inscribed in the triangle AB 
1458, J.I.M.S.). 

Conversely, if ABC be any triangle 
scribed to a tri-cusp, and any tangeni 
tri-cusp meet BO, CA, AB in T), 33, 
BC.BD + CA.CE -f- AB.AF is constant* 

(2) If P 1? P 2 , P 3 be the points of inte 
of any tangent to a tri-cusp with three coi 
tangents OT 1? OT 2 , OT 3 whose points of 
arc T 3 , T 2 , T 3 then 

E — = 1 and % OIV Of^ = 0 

(3) If the tangents at T ls T 2 , T 3 to a 
meet in O, the isogonal conjugate of 
the angle T x OT 2 bisects T X T 2 and is 
to the other tangent from T 3 . 

(4) Tangent pairs from points on an 
tangent to a tri-cusp meet the line at 
in point-pairs of the same involution, a 
the circular points are members. Tho 
points of the involution are the points fit 
on the tangents at the extremities of tlm 
chord. 


Erratum. 

Vol. 5, No. 11, May 1937, page 595 article entitled "A Note on the Hairiness 
Punjab Cottons”. — 

In place of u By R. S. jai Chand Lnthra ” 
read 11 By R. S. Jai Chand Luthra and Indar Singh Chima”. 

986-37.— Printed at The Bangalore Press, Bfngalore City, by G. Srinivasa Rao, Superintendent, and Published by 
B. N. Sastri, M.Sc., A.I.C., A.I.I.Sc., for the " Current Science ” Board of Editors, Indian Institute of Science, Hebbal Post, Ban 
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